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INTRODUCTION 


The Sheridan Field Station is one of a group of 24 stations at which 
the Office of Dry-Land Agriculture Investigations has studied the 
ossibilities and methods of crop production on the Great Plains. 
t is located 8 miles northeast of Sheridan, Wyo., about 10 miles 
south of the Montana-Wyoming State line, and about 15 miles east 
of the Big Horn Mountains. It was established in 1916, when 
buildings were erected and ground broken for crops. With the 
exception of a small field of sorgo grown for feed in 1916 the first 
crops were grown in 1917. Varietal, rate-of-seeding, and date-of- 
seeding tests were productive of results in 1917, but as the land was 
given uniform treatment in preparation for the crop that year the 
experiments with crop rotations and tillage practices were not pro- 
ductive of results until 1918. 

The station occupies 160 acres of State school land leased by the 
Wyoming State Land Board to the United States Department of 
Agriculture for an experiment station and 3 acres purchased by the 
Wain Board of Farm Commissioners, in cooperation with which 
board the station was started. The functions of the board have 
been transferred to the University of Wyoming, and the cooperation 
is now with the agricultural experiment station of that institution. 

The station is representative of a large area immediately east of 
the Big Horn Mountains. Numberless small streams and creeks 
drain this territory in a general northerly direction to the Yellow- 
stone River in Montana. Most of these streams have valleys of 
considerable width, with good farming land extending back to the 
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foothills. A considerable part of this land is irrigated, but muchfof 
it is so situated that water for this purpose can not be readily ob- 
tained. Large areas of tillable land also are found in the high land 
away from the streams. In general, the altitude of the farming 
land ranges from 3,400 to 5,000 feet. 

The native vegetation is fairly representative of the area and very 
similar to that found on other portions of the northern Great Plains. 
The more common grasses include buffalo grass (Bulbilis dactyloides), 
blue grama (Bouteloua gracilis), western wheatgrass (Agropyron 
smith), and needle grass (Stipa comata). Grasses predominate in 
the vegetation, but in addition to them sagebrush (Artemisia spp.), 
many legumes, and other herbaceous plants are found. 

The greater part of the station is on a northeast slope, which is 
fairly uniform. Two small drainage courses passing through the 
land make a small portion of it unsuitable for experimental purposes. 
Narrow strips on the north and east sides are rough and unadapted 
to experimental work. The soil of the southern half of the farmiis 
a dark heavy clay loam with a small quantity of gumbo. That of 
the northern half is lighter and more friable. 


CLIMATE 


The Sheridan Field Station records of the monthly, seasonal 
(April 1 to August 31), and annual precipitation for the seven years 
from 1917 to 1923, inclusive, together with the averages for that 
period are shown in Table 1.1 Averages also are included for the 
Sheridan station of the United States Weather Bureau for the same 
period and for the 3l-year period from 1893 to 1923, inclusive. 
Table 1 also gives the average monthly precipitation at Verona and 
Gillette, Wyo., for April to August, inclusive, for the 7-year period 
from 1917 to 1923, inclusive. This affords a general comparison of 
the rainfall at the experiment station and in the surrounding area 
and shows that the experiments have been conducted under condi- 
tions of rainfall fairly representative of the area. 

Wide fluctuations have occurred both in the quantity of annual 
rainfall and in its distribution during the season. A study of the 
records of rainfall and crop yields shows the distribution of the pre- 
cipitation to bea most important factor with respect to crop production. 
A small annual rainfall well distributed throughout the growing season 
will often result in better crops than a much larger rainfall poorly dis- 
tributed. The total precipitation in 1920 was comparatively low, but 
the greater part of it was well distributed during the growing period, 
and the year was one oi the best for crops that has been recorded. 

Daily records of the evaporation from a free water surface from 
April 1 to September 30 are made each year. The evaporation is 
dependent upon various factors, including temperature, wind, and 
humidity of the atmosphere, and constitutes a fair index oi the cli- 
matic factors other than rainfall influencing crop production. Evap- 
oration tends to vary inversely with the precipitation, and at Sheri- 
dan it has ranged from 1.51 times the precipitation during the same 
period, in 1923, to 8.2 times the precipitation, in 1919. 

The mean temperature from April 1 to September 30 averaged 
59.5° F’. for the 7-year period from 1917 to 1923, inclusive. 'Tempera- 


1 The climatic data at the Sheridan Field Station have been obtained in cooperation with the Biophys- | 


ical Laboratory of the Bureau of Plant Industry. 
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tures of 100° F. or more occur but seldom during a season and fre- 
quently not at all. 


TaBLE 1.—WMonthly, seasonal, and annual precipitation at the Sheridan Field 
Station for the 7-year period from 1917 to 1923, inclusive, the average for the same 
period from the United States Weather Bureau record at Sheridan, the 31-year 
average for Sheridan, and the 7-year seasonal averages at Verona and Gillette, 
W yo. 


| Bee 
; | sonal, : 
Station and Jan. | Feb. | Mar.| Apr. | May | June} July | Aug.| Sept.| Oct. | Nov.} Dec.| April ae 
— | | | to Au- | 24 
gust 
— ee | ee | EM SN AA RE a Oa fi eS Oe ee ee ee eee —————EEe 
Sheridan | 
Field Sta- } 
tion: | 1 
1OVi3. 42" 0. 84 | 0.37 | 1.31 | 0.63 | 3.84 | 1.36 | 0.09 | 0.43 | 0.08 | 1.02 | 0.08 | 0. 78 6. 35 | 10. 83 
TOTS 28 1. 56 AOS? | de 65y (2092)) SAtS 1. 5416 | 02" 260 . 80 . 60 15 9.82 | 17. 26 
THIGH See 26 225 Brat Se TER Obs et IPA bly A7/ 30 | 1.16 | 1.80 . 62 14 4.14 8. 56 
c Nd ae 46 -38 PAO TONS OT 2 OS niaos bleh. tr 56 45 | 1.13 . 60 32 9.81 | 13. 64 
O21 Ses 44 . 02 . 65 94 | 2.08 | 2.63 | 1.41 30 35 LDF et 38 20 7.36 | 10. 61 
OZ 2a 1, 27 .19 SEB | PRG POA) SEG) leave 26 LED | BEND Wap aPa lh WE Oe 
LOIS eas 41 Donel d4 al eoror tel Goad. G4 | 3:49 85 | 9.35 | 1. 54 . 43 588° PI S6n e258 
| | naan cis 
7-year | 
aver- 
age___ 75 21 S86nt aso jeer je2e dle tad. 59 688] 2202) |b hall: 65 2 
Sheridan | | | 
Weather | 
Bureau: 
Aver- | 
age, | | 
1917 | | 
to ' 
1923 _ 94 Ole eae 2a 20 ENS nl ela ogg ih 1. 84. 85 | 1.86 | 1.38 73 
Aver- 
age, | 
1893 | | 
to | | 
1923.) .89 20 | 1195). 10 72 | 2a72} 1.92) 41,1523 76 |} 1.49 | 1.03 63 62 | 8.35 | 14. 90 
Verona: 
Aver- | 
age, | 
1917 | | 
to 2 | 
1h 8 eg Sent eee TE Dabex (mlet2linl<s6) lumete Ie oes i pie eas kcal bats a S16 |Lses == 
Gillette: ! { | | 
Aver- 
age, | 
1917 | 
to | ‘ 
g ?)25 oy Cee oc ee et |e Ty 79 SBA G ly De Oh el. 7 Dante. Odes he HE |e neh tA 10. 33 oe 


1 Record not complete for all months of the seven years. 


The average wind velocity is relatively low for the Great Plains. 
Winds causing destructive soil blowing are of rare occurrence. 

The station records of evaporation, temperatures, and wind velocity 
are givenin Table 2. The evaporation was recorded in daily microm- 


eter measurements of the change in the water level in a tank 24 inches 


deep and 6 feet in diameter sunk to a depth of 20 inches in the ground. 
The temperatures were recorded in a standard Weather Bureau shel- 


ter. The wind velocity was measured by a Robinson cup anemome- 
ter exposed at a height of 24 inches. 


The average frost-free period for the seven years specified was 
131 days. The earliest killing frost in the fall was August 29, 1920. 


A large part of the surrounding country was not frosted at that 


time. The earliest date of killing frost in the other six years was 


September 11, and in four of the seven years there was no killing 
frost until well into October. Weather during the fall generally is 
quite favorable for taking care of field crops. Frost data recorded 


| 
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at the Sheridan Field Station during the seven years from 1917 to 
1923, inclusive, are given in Table 3. 


TaBLE 2.—Monthly evaporation, mean temperature, and mean wind velocity at 
the Sheridan Field Station from April to September, inclusive, for the seven years 
from 1917 to 1928, inclusive 


EVAPORATION (INCHES). 


Seasonal, 
Septem- | April to 


Year April May June July August por Septem- 
ber 

TOM (se et See hs RO es 3. 139 4, 909 5. 819 9. 810 7. 850 5. 138 36. 665 
VOSS Sa eee eS SNS ea Be ee eae 2. 948 4, 181 6. 368 6. 694 7. 503 3. 873 31. 567 
TRS A) aes i hy Wa pe a Tog 3. 563 6. 899 8. 976 10. 297 8.770 5. 158 43. 663 
DODO eRe re pa 2. 100 4,128 5. 255 6. 754 Ch ky 5. 083 30. 472 
1) ee ee LS ras 4, 599 4,715 7. 045 9. 647 7. 922 5. 310 39. 238 
NODD SS ei ak Uo ng seh en 2. 659 4, 275 6. 031 5. 980 6. 610 5. 531 31. 086 
1 OD ie es a ee re a ee 2. 766 4, 655 5. 327 7, 846 5. 635 5. 352 31. 581 
AV CTaO ee lee 3. 11d 4, 823 6. 403 8. 147 7. 349 | 5. 064 | 34, 897 


NON St ee an eB Lt Be 40 50 59 73 65 SOS es eee 
1 SUES Bel esp ee See ee 38 52 68 69 68 Geil RSI 
LOO Mees Se es PNR ee Be es 46 57 71 75 72 CON See ees 
KY 2. 0) SO SRC RD eA omega tial 36 52 61 69 68 58a LLB 
TE Es Mae RO et a SANS RSS, 43 54 68 73 70 4 DIVER Vers 2c 
AO DD Rook is. Enis Se Seer ee | 40 53 65 67 72 GLE see ee 
TIGR BNE Reig hae cs Perna et apa 41 55 62 74 66 589) ose 

ASV ETAL ORs EE Laie gan 41 53 65 71 69 58tlbe we ee 


WIND VELOCITY (MILES PER HouR). 


TKET Ly Goo SS Sieebe es Sa AT ayetk Me mpaia dy 5.9 6.4 Bae 4.3 4.2 i Del eS 
AQUS weer Ste en tas eee 6.8 5. 0 3.9 3.4 3.8 BOs eee ee 
IKON KE Ne te a pe tad tee ge vee 5.9 6.1 6. 1 Sud 3.5 250) |22e20 ee 
1G D0 Bese tes Seat este inns dees Ue 6.1 6. 0 4.1 2.8 ALT BES eee 
DAY ay OS oR eh ee eee Sa 7.4 6. 4 Dae 4.7 4.3 607 bet 
ODD skate .wese ste ae ee 6.0 6.6 2.7 Pxal 22 2, oe 2 ae 
1G 23 ea IE POE TARE RMe Jorvirs SR raw AUS 4.7 5.2 4.1 Sal 3. 0 Pico el lh ema 

IN VCTATC Mise ah see 6.1 6.0 4.5 3.8 25 aw Gill ae ee 


TaBLE 3.—Dates of the last frost in spring and the first frost in the fall and the 
number of frost-free days at the Sheridan Field Station oe the seven years from 
1917 to 1923, inclusive 


Frost-free 
Year Last frost in spring| First frost in fall period 
(days) 
OD Foe ets SAT ek Se ee | June be aes October 8.--..---- 129 
NOUS ae ees een We Sena Ss Wee See eee, ra NERY 21a aes October 18----..-- 144 
LOLQERERWE! Coc Une ee ad eis SS be oy Tine 22s eee on October: 94222-23== 109 
O20 ee ee Ree a De wae | ee Aspyr 260s seat eee AUEUSE 2902 see 125 
PQQ EPL Ad A Saha 8 OE Ws Uae TE es IMEaty 322 os ae a September 11__-_-_- 121 | 
NO DD ek a he de eee 8 ea oye Bees Ah cu AF 2 a Muay 122 se. arena September 30_-_--- 141 
1)? li idle i Piast ei Ries eg ee | May 16.-{ fein October 12--_-___- 149 
ARV ORS PO =e ee Del ne Se at! oa IN En Ap ee es Se September 29______ 131 


ROTATION AND TILLAGE EXPERIMENTS 


The experiments with crop rotations and tillage methods occupy 
240 tenth-acre plats. Of this number, 204 plats were started in 
1917 and 386 in 1920. The crops grown and the number of plats 
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annually devoted to each are winter wheat, 25; spring wheat, 39; 
oats, 54; barley, 10; corn, 48; flax, 13; sorgo, 4; alfalfa, 3; brome- 
grass, 3; rye for green manure, 4; field peas for green manure, 5; 
sweet clover for hay, 2; sweet clover for green manure, 3; and pota- 
toes, 1. The plats summer tilled or fallowed number 26 each year. 
Included in the cropping system are 51 rotations, 6 continuously 
cropped series of 6 plats each, 2 plats continuously cropped and 
stubbled in each year, and a series of 8 plats consisting of tests of 
methods of fallow with spring wheat. Six rotations are duplicated 
in different parts of the field. 

_ The rotations vary in length from two to six years, the various 
lengths being represented as follows: Ten 2-year, twenty-four 3-year, 
eighteen 4-year, two 5-year, and three 6-year rotations, including the 
duplicates. The average yields of all plats of each crop for the 6-year 
period from 1918 to 1923, inclusive, are shown in Table 4. 


TABLE 4.—Annual and average yields of each crop in the experiments with crop 
rotations and tillage methods at the Sheridan Field Station for the six years from 
1918 to 1928, inclusive 


| pounds per acre are small. 


_ Corn 
Winter Spring 
Year rahiene ahient Oats Barley Flax 
Grain Stover 
Bushels | Bushels | Bushels | Bushels | Pounds | Bushels | Bushels 
118 WES Sete Ni as ae aN REN 34.8 24.8 57. 4 ayy, Fe , 607 37.9 12. 
i001 eer s £ eee st See ee REO E STN ee et, ney 1.4 4 0 236 st 0 
TPL ee Ue. Se eee eeean inn Peg tee 28.0 23. 6 52. 0 17.3 1, 730 39.5 (at 
ThE Ny oa ere i Ee ge A Oe 10.3 6.3 8.1 .6 1, 276 onl 0 
1000 ee ee See ab ee ee ee eee ee Qi 29. 5 48.9 23. 0 1, 835 47.4 10. 4 
OD eieuse LV Ra oR RE 17.7 21.6 | 46. 4 38.9 2, 126 25.0 6.7 
AM CVATC hss Sa eat see les 19.9 17.9 35. 5 18.7 1, 635 25.6 6.2 
| | 
Alfalfa Brome-grass 
> Sweet 
Year Sorgo Potatoes 
Second | Third | Second] Thira | ‘lover 
year year year year 
Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Bushels 
DAG Peay ase ee aes age Ns aoe a Ue ae oe 6, 200 2, 250 2, 400 3, 050 25003) saeeks 2S eval Eee eas 
OT Gee ae cr eae Set Se Le 480 0 270 Oy joceee ee ae 0 
SET et oe ag ies eS gies 5 Se 4, 900 1, 570 2, 180 0 TOE eee een Tae ST ea eas 
ODA G Se ey eee RS RE Cast (erent | 1, 830 0 580 160 320 450 8.0 
TAY Vy pias He Re PS Sep te Sie 4,788 0 2, 420 10 OU eee 120. 8 
8 OS a ade es SE a ere 3 hw ee | 5, 870 1, 900 2, 600 2, 430 11,340 2, 980 106. 7 
AVOTREC st 3s eis tee 4,011 953 | 1, 697 985 988 1,715 258.9 


11921 seeding a failure; reseeded in 1922. 2 4-year average. 


With the four small-grain crops, winter wheat, spring wheat, oats, 
and barley, the differences in average yields when considered in 
The greatest average yleld was produced 

y barley. In the six years barley was exceeded by each of the other 
crops three times. Winter wheat slightly outyielded oats. Spring 


wheat yielded the least of these four crops, but only 120 pounds per 


acre less than winter wheat. Winter wheat did not winterkill to 
any extent in any year, but owing largely to the dry autumns in 1921 
and 1922 emerged with a poor stand in two years. 

The yield of corn is of special interest. With the shelling percent- 
age of corn calculated at 80 per cent of the total ear weight, the grain 
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yield of this crop averaged within 27 pounds per acre of that of spring 
wheat and only 89 pounds less than that of oats. In 1923 the yield of 
corn was greater than that of any of the small grains. Jn addition 
to the grain, the stover yield of corn is of considerably greater value 
than the straw yield of the small grains. 

Sorgo as a forage crop produced good yields in all years except 1919. 
The average yield for the 6-year period was 2 tons of field-cured forage 
per acre. Sorgo was grown in cultivated rows only. 

Alfalfa and brome-grass have been rather uncertain crops. No 
yields have been secured in the years of seeding. Second-year alfalfa 
produced a fair crop in three of the six years and the third-year. 
alfalfa in four of the six years. More than one cutting in a season 
was obtained in only one year, 1922, when two cuttings were made. 

Second-year brome-grass produced a fair crop in only two years, 
1918 and 1923. Failure in 1920 was due to no stand being obtained 
in 1919. Third-year brome-grass produced a yield in three out of 
the six years, but the yield in 1923 was from a reseeding in 1922 as a 
consequence of the failure to obtain a stand in 1921. 


RESULTS OF FALL AND SPRING PLOWING 


In the experiments with crop rotations and tillage methods a num- 
ber of comparisons between fall plowing and spring plowing are pos- 
sible where the preparation of the land is the same except for the 
time of plowing. All of the fall plowing is done as soon as practicable 
after the crop is removed. In some years corn ground is plowed 
later than land in small grains because the crop is removed later. 
For small-grain stubble the date has varied from August 24 to October 
6 and for corn ground from September 3 to October 11. Spring 
plowing for small grains and flax is done as early in the spring as 
the ground can be worked, and for corn it is done shortly before 
planting time. | 

The average annual yields and the average yields for the 6-year 
period of spring wheat, oats, flax, corn, and barley on comparable 
fall-plowed and spring-plowed plats are shown in Table 5. Spring 
wheat on land in smail grain the previous year shows a slight but 
consistent advantage in favor of fall plowing. The higher yield was 
on spring plowing in 1921 only, but the crop that year was practically 
a failure on both fall plowing and spring plowing. The average yields 
for the 6-year period are 15.2 bushels per acre on fall plowing and 
1.4 bushels less on spring plowing. On corn ground the difference is 
even smaller, but the slight advantage is with spring plowing. 

_ With oats following small grains the average yields for fall and 

spring plowing are the same, 32.4 bushels per acre. There was a 
slight advantage with fall plowing in three years, and in one year 
both methods were complete failures. | 

Only two plats of barley are available for comparison. Both are 
seeded continuously to that crop. The highest yield was on fall 
plowing three years and on spring plowing two years. The average 
yield for the 6-year period is in favor of fall plowing by 2.5 bushels 
per acre. ‘T'his is very nearly the same as the results obtained from 
ue pairs of plats treated in a similar manner for spring wheat and 
er oats. 
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TABLE 5.—Annual and average yields of spring wheat, oats, barley, flax, and corn 
on fall plowing and on spring plowing and of winter wheat on early and on late 
fall plowing at the Sheridan Field Station for the six years from 1918 to 1923, 
inclusive 


Yields per acre 
Preceding Unit of 
Crop crop Treatment maasnire es 
‘ 1918 |1919} 1920 | 1921 | 1922 | 1923 | ~ age 
Spring wheat___| Small grain_| Spring plowed | Bushels 22N3\ NOW ore, Os5i e25s40 e 15a ss8 
[Oe ee eee eee dassieaes Fall plowed_.-|_--do._--} 23.2) 0} 22.1 0 26.9} 19.0} 15.2 
Prost ite & Morn ssi: fF. Spring plowed |___do___-} 28.3) 0} 24.5 4.0) 29.5) 19.3) 17.6 
1 Yee ps 2 ee fo (inne Fall plowed___|-.-do-._-; 26.5) 0) | 24.2 AO), p29. a\) 020. pit hes 
Oates BA. Small grain_| Spring plowed |__-do__-_-| 53.6) 0} 50.1 4.3) 44.4| 41.9} 32.4 
- Dp= 3. ._|an te dows: Fall plowed---|-..do..--| 54.7) 0O| 51.5 1.0} 44.3) 42,9) 32.4 
orn: 
GrainttLy: - Comb. ! Spring plowed |___do____| 32.3} 0} 188 0 23.6) 42,4) 19.5 
DEOVCT saa e ulin a CG ha EY eee Wows | Pounds |2,460 | 100)1,590 {1,650 (2,100 |2,150 {1,675 
Gralne eee C6 hyde 0 2 Fall plowed__-| Bushels Soma Ole ose 0 24.6} 49,9} 21.0 
Stover__ 224/40... dq! a -preey xt dor} eb’ Pounds |2, 410 0/1,460 {1,350 j2,030 {2,850 /|1,683 
Graim*e2- Small grain_| Spring plowed | Bushels 30: 4/7. 0] 416.3 0 PNM MSTA wee alr Gi7 
Stover!=)f8t)_ fs (0) See BN la do.titiy ys -Pounds |2, 740 277\1, 627° |1,383 |1,707 {2,203 |1, 656 
Grains Tay (eis: Gop Fall plowed_-_-} Bushels 29.5 Le ORN eee 0 20. 7| 34.2 16.9 
Stover_____- eefe CO Ro Pe lang pees Gor aay Pounds /2, 827 0/1, 513 867 {1,617 |2,007 {1,472 
Barley! 2.3). Barleye 23: < Spring plowed | Bushels 28.6). 0} 31. 2.5) 29. 8| 18.6 
1B ny ena eet hue dosseeus Fall plowed_-_-|_.-do__--| 26.4, 0) 39.4 Ose) 36: Glue, 2328). saled 
Blaxtie (2h ho Rlaxe ae Spring plowed |___do____| 12.3} 0 Tet 0 Ia 2.9 5.6 
DONA PULSE all eae Golets || Ball plowedse send olsanlie T2N 50 6.1 0 75 3.8 5.0 
Domest Cornea aa Spring plowed |___do____| 18.0} 0 9.1 0 10.0 9.8 7.8 
(Digan Lem et does Fall plowed__=|}__-do___-| 16.0} 0 8.6 0 GBA Suki ges) 7.9 
15 \owiest ee Small grain_} Spring plowed |___do___-| 11.7) 0 7.9 S61). 1bO8 9.4 6.9 
Winter wheat-__|Winter wheat} L a e a all |__.do_.-.| 34.5) 0} 213 3.0} 24.3 7.2; 15.1 
plowed. | 
5 Ot tel pea Queens Byichiteyseaiieveelim echoes 33. 8 0 20. 5 Do 21.2 3 14. 2 
plowed. 


Very little difference is evident in the average yields of flax on fall- 
plowed and on spring-plowed land, each method yielding better than 
the other in just half the years in which a crop was produced. | It has 
been generally held that fairly early seeding, not much later than for 
wheat, is most likely to insure a crop. Early seeding was the practice 
at this station until 1923. Control of weeds, however, has been a 
difficult problem. Results of recent experiments at other stations 
and with the 1923 crop at this station tend to indicate that better 
results may be had by preparing the land as early as practicable but 
delaying seeding until late in May or perhaps even the first of June, 
working the land meantime to kill the weeds as they appear. 

Corn following corn shows a slight advantage for fall plowing, but 
in five out of the six years there was a better growth of stover on the 
spring plowing. Following wheat and oats and with a larger number 
of plats than following corn, spring plowing made the highest yield 
of grain in three of the four years that a crop was produced. The 
average for the 6-year period, however, was only 0.8 bushel of grain 
and 184 pounds of stover more on spring plowing than on fall plowing. 

Considered as a whole, no significant differences have appeared 
in the results between fall plowing and spring plowing. Nearly all 
the differences shown are within the limits of experimental error, 
being so small that the results of a single year might change the 
averages for the entire period. 

There was considerable variation in the time of plowing in the fall. 
It is not possible, however, to identify any relations between the time 
of fall plowing and the yield as compared with that on spring plowing. 
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Both fall plowing and spring plowing are seeded at the sametime. 
Seeding is done comparatively early in the season. With a large 
acreage to be handled, plowing in the spring necessarily delays 
seeding. It has been proved beyond any doubt, and it is generally 
recognized, that delay in seeding in this section decreases yields. 
Fall plowing, therefore, is advantageous to the extent that it allows 
the seeding of small grains to be done during the most suitable time 
in the spring. 


RESULTS OF EARLY AND LATE FALL PLOWING FOR WINTER WHEAT 


A comparison of the time of plowing for winter wheat is available 
from one pair of plats in the continuous-cropping series. One plat 
is plowed as soon as practicable after the grain is harvested and the 
other shortly before seeding. The time between harvest and the 
seeding of winter wheat in this section is very short, and consequently 
the difference in time of plowing is relatively small. The yields 
from the two methods for the six years from 1918 to 1923, inclusive, 
are shown in Table 5. The results show no advantage for the early 
plowing, the slight difference that appears being in favor of the later 
plowing. | 

RESULTS WITH WHEAT AND OATS ON DISKED CORN GROUND AND PLOWED 

CORN GROUND 


With both spring wheat and oats a number of rotations afford 
comparisons between disking and plowing corn ground as a prepara- 
tion for the succeeding small-grain crop. All comparisons are between 
rotations similar in all respects except for the preparation of the 
ground. The results are shown in Table 6. It may be noted that 
with both wheat and oats plowing slightly outyielded disking in all 
years when a crop was made by either method except in 1923. The 
differences for the most part were small, however, and the average 
difference in favor of plowing was only 0.8 bushel with each crop for 
the 6-year period. Considering the fact that disking is much the 
cheaper and quicker preparation, it seems that seeding corn ground 
to small grains without plowing must be considered the better 
practice. 


TABLE 6.—Annual and average yields of spring wheat and oats on disked and on 
plowed corn ground at the Sheridan Field Station for the six years from 1918 to 
1923, inclusive 


Yields per acre (bushels) 

Number pps Bn ap Nb ee 
Crop | Treatment | of plats | 

1918 | 1919 | 1920 | 1921 | 1922 | 1923 |Average 
Sprneawheate-—-+ 26. Sak Disked______ 2 QO 2245 37) 2a 2952 ees 16.7 
Oe eeeE Te eG BY see Le Plowed-.--.- | 2| 27.4 0/244] 40] 29.4} 19.9 17.5 
“OE ici At ea SOE OS neue RARE Aol ARS fos Disked_-__-_-_- 1 | 56.7 0 | 50.0} 6.6} 43.4 | 52.2 34.8 
OSE E. £er ea ee Plowed_-—---| PV 5Or5 0} 52.8 | 11.9 | 44.1 | 45.0 35. 6 


CORN GROUND COMPARED WITH SMALL eee STUBBLE FOR WHEAT, OATS, AND 
ARLEY 


Six 3-year rotations of wheat, oats, and corn are available for com- 
parisons of the yields of wheat and of oats following corn and following 
small grains. In four of them wheat follows corn and oats follows 
wheat, and in the other two rotations the order is reversed. With 
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oats, comparison is possible with two more rotations in which barley 
takes the place of wheat, in one case the oats following the corn and 
in the other following the barley. The yields of wheat, oats, and 
barley on corn ground and following small grains are shown in Table 7. 


TABLE 7.—Annual and average yields of spring wheat, oats, and barley on corn 
ground and following small grains at the Sheridan Field Station for the six years 
from 1918 to 1923, inclusive 


Yields per acre (bushels) 


Crop Preceding crop’ (|= ee 

1918 | 1919 | 1920 | 1921 | 1922 | 1923 |Average 

S Prin Pawheatsasnte. ee ees Soe Comes: thee 25. 4 0} 24.3} 3.1 | 29.3 |) 20.6 Misch: 
JD Yok SS Oe ae 1S ee Se ae LE ert Small grains__._.__| 23.4 Oniezos Ono 28.6 | 19.6 15.8 
Qa ieee Se ce te OLN aie eee Se 59.1 07)-517 7.7 | 45.7 | 48.5 35. 5 
1 DY) Be pi a Te i aaa Nir AUS Small grains____._- Ba S 4 OP SS 7 479.) 44 at 3816 
Barley - ---- See ee eat S Otay ney ies Se, Lee 42.3 0 | 44.0} 3.8 | 55.2 | 36.3 | 30. 3 
AT) Vp sh ede ester gd PRLS tha MRI SE Ng | Small grains______- 40.5 0 | 43.3) 3.8 59.6 | 25.8 | 28.8 


With wheat there is a small but consistent gain in yield where the 
crop follows corn. The average gain for the 6-year period is 1.3 
bushels per acre, with a yield of 17.1 bushels on corn ground. With 
oats the yield following corn was best in four of the five years in which 
a crop was produced. The average difference in favor of corn ground 
for oats was 1.9 bushels per acre, with a yield of 35.5 bushels per acre 
on corn ground. 

With barley two plats are available for comparison, one with barley 
on disked corn ground and the other with the barley on spring plowing 
following oats. In three of the five years in which a crop was pro- 
duced the yield was in favor of the corn ground. In 1921 the yield 
was very low, but the same by both methods. For the 6-year period 
the average yield was 30.3 bushels per acre on corn ground and 28.8 
bushels following oats. 


RESULTS ON FALLOW AND FOLLOWING SMALL GRAINS 


The experiments offer a number of comparisons for study of the 
relative yields-of various crops on fallow and on land in crop the 
previous year. In the continuous-cropping series two plats, C and D, 
are alternately cropped and fallowed, plat C being in crop in the even 
years and plat D in the odd years. Plats A and B are continuously 
seeded to the same crop, and for spring-seeded crops plat A is shallow 
spring plowed and plat B deep fall plowed. With winter wheat 
plat B is plowed as soon after harvest as possible and plat A shortly 
before seeding. 

Other opportunities for comparison are afforded by several rota- 
tions, in some of which the crop under consideration is on fallow 
and in others it follows a small-grain crop. The yields of the several 
crops on fallow and following small grains are shown in Table 8. 

In the best crop years there were instances where the yield following 
another grain crop was greater than on fallow, but, in general, the 
yields on fallow have been considerably more. With winter wheat 
the yields on the plat alternately fallowed averaged 23.5 bushels per 
acre for the 6-year period as compared with 15.2 bushels on the late- 
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plowed plat and 14.2 bushels on the early-plowed one, showing 
increases of 8.3 and 9.3 bushels in favor of fallow. In the rotations 
with which comparisons may be made, the average yield on fallow 
was 27.7 bushels per acre, as compared with 16.8 bushels followimg a 
grain crop, an increase of 10.9 bushels for the fallow. 

With spring wheat the average yield on the alternate fallow was 
20.3 bushels. This is 7.8 bushels more than the yield from sprin 
plowing continuously cropped and 6.4 bushels more than from fal 
plowing. In rotations the yield following fallow averaged 23 bushels 
per acre, or 7.7 bushels more than following small grain. 


TaBLE 8.—Yields of winter wheat, spring wheat, oats, and barley following small 
grains and fallow at the Sheridan Field Station for the six uears from 1918 to 
1923, inclusive 


Yields per acre (bushels) 


Crop Preceding crop Treatment 

1918 {| 1919 | 1920 | 1921 | 1922 | 1923 |Average 

Winter wheat___.| Winter wheat___| Late plowed___-____ 35.4 |. 0 21.3 | 3.0 | 24.3. lerd.2 15. 2: 
Dos thee obs do fete: 2b) Early plowed_____-- 33.8 | 0 20) 5A A223" |) DIAG S 14.2 

1) oye: SU RaliGwee eee Alternate fallow____- 44.2 | 9.9 | 30.0 | 14.0 | 20.8 | 22.3 23.5 

1D YoVRI NEE letengcall Oat CLO eine eee Fallow in rotation___| 38.0 | 7.2 | 32.0 | 23.8 | 38.8 | 26.5 27.7 

Oe. Fs rr Small grains? 20) eee sre Foca ee 32.6 0 25, 4 2.7 | 29.6 | 10.4 16.8 
Spring wheat_.__| Spring wheat_.__| Spring plowed__-__-_- 21. 1. 10 LOAN ROMY Gl Gy 12.5 
DOES FETLITE Poe] dor sca (ih = Fall plowed _____-_-- 23. 1-5 0 20.5] 0 24.5 | 15.2 13.9 

DQi set ef Kallow. 22 ae 3 Alternate fallow___-_- 29. 2, HOAs Ie 2one pil GEO Poa seel ods 20.3 

1D Yipes A Eeacotpecg Lian dlnay dont sees Fallow in rotation___| 30.3 | 5.0 | 23.7 | 20.5 | 34.0 | 24.2 23.0 

DG a OMAN SrAINSe cc gshe eee eee. <a 21.6 0 24.3 1.5 | 29.5 | 148 1B} 
Oats 6 soe ees | Oats 2 tees Js Spring plowed_.____ 50.6 | 0 48.8 | 3.4 | 38.4] 38.8 30. 0 
Dos. 2252 ee RES 8 don. Fall plowed... 221.8. 53.1] 0 51.9] 0 42.5 | 44.4 32. 0 

Doe tars t | allow seco foe od Alternate fallow__-__- GIS 222 edad) 4a 7515076 656 41.6 

ID QoN eter Ape GO Pre se Fallow in rotation___| 58.9 | 2.8 | 58.4 | 25.3 | 39.1 | 66.3 41.8 
Daag sts Wheat _--._-22-- Wheat on fallow____| 57.2 | 0 60.3 | 3.1] 61.6 | 48.1 38. 4 

DOS hie ro 3 STalWorain sees] see ens Hos | oe 51.3 | 2.7 | 47.9 | 441 33.6 
Barley..2210._f Barley 2 A Spring plowed -___--_- 28.6 | 0 31.3 | 2.5 | 29.2 | 19.8 18.6 
TB age I Nh koe Gov. Bea Kall plowed... 3202 26.4 | 0 39.4} 0 36.9 | 23.8 yy tak 

DOL eee allow. set we ae Alternate fallow _____ 47.9 | 4.2 | 42.9 | 13.5 | 36.9 | 34.4 30.0 


Oats have shown about the same increase in yields on fallow as 
spring wheat. In the continuous-cropping series the average yield 
on fallow was 41.6 bushels per acre, an increase of 11.6 bushels over 
spring plowing and 9.6 bushels over fall plowing. In rotations that 
were comparable the increased yield due to fallow was slightly less. 
The yield on fallow was about the same, but the production following 
small grains was slightly higher than in the continuous-cropping 
series. The increased yield of oats on fall plowing after wheat on 
fallow over the yield following small grains in other rotations is of 
interest in this connection. ‘This increase amounted to nearly 
5 bushels per acre, apparently owing to a carry-over effect from the 
fallow preceding the wheat crop. Where the rotation was reversed, 
with oats on fallow and wheat following oats, no such effect was 
noticeable. This condition is in line with the results obtaimed at 
other stations having similar tests. 

With barley the only comparison possible is with alternate fallow 
and continuous cropping. The average yields for the 6-year period 
were 18.6 bushels on spring plowing, 21.1 bushels on fall plowing, 
and 30 bushels on fallow, an increase of about half on fallow. 


RESULTS ON FALLOW AND ON CORN GROUND 


The average yield of winter wheat in rotations where fallow may 
be compared with corn ground was 31.1 bushels on fallow and 20.5 
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bushels on corn ground, an increase on fallow of half the yield on 
corn ground. The yield on fallow was the higher every year and 
was 11.2 bushels in 1919, when drought was so severe that winter 
wheat grown by every other method failed completely. Table 9 
shows the yields each year and the averages for the entire period. 


TABLE 9.—Annual and average yields of winter wheat, spring wheat, oats, barley, 
and corn on fallow and on corn ground at the Sheridan Field Station for the six 
years from 4918 to 1923, inclusive 


Yields per acre 


% ° 
Crop Preparation My Pitot 
Aver- 

1918 1919 1920 1921 1922 1923 age 
Winter wheat__| Fallow___.____-__- Bushels_ 47.7 1182 34. 0 24.8 33. 0 35. 8 31.1 
Doss) Comsround= bh dos 22} 3650 0 32. 0 10. 2 AS, 83 19.6 20. 5 
Spring wheat...) sallow. 2 Fy GOte a SUad 5.0 Ears 20. 5 34. 0 24, 2 23. 0 
IDO ge ese Corn ground -__-_-_-}__- Gore 2} ¢¢ 2635 0 24, 2 4.0 29.3 20. 5 17.4 
MaAtsHaaanemn a Mallowaeen 22 ee ne dole 58. 9 2.8 58. 4 25. 3 39. 1 66. 3 41.8 
Dot 222 4h Corniground 32442 1 ee dossae| 1759rd 0 SE a (Pu 45.7 48.5 35. 5 
Barley cree Hallowe e502 elie dose 4789 4.2 42,9 13. 5 36.9 34. 4 30. 0 
2 Doerr Corn eround=- estas" does | 420 0 44.0 3. 8 Bbe2 36. 3 30. 3 

orn 

rar mata Rat Open ee cee ie dou oaly 2 28a 0 19.9 15.4 23. 4 42.3 215 

SLover ss tae ls OER GIES Fai Pounds _|2, 370 6380 (1,710 /|1,600 {1,760 /1,600 1, 612 
Grainne. Corn ground, | Bushels_} 32.3 0 18.8 0 23. 6 42,4 19. 5 

spring plowed. 

Stover_____]_._.- Goeersas4o!. ee Pounds 2, 460 100 {1,590 {1,650 {2,100 {2,150 1, 675 

Grammesos Corn ground, } Bushels-_ 32. 4 0 19. 2 0 24.6 49.9 21.0 
fall plowed. 
Stover... .|4 25. Goes uli Pounds -|2, 410 0 |1,460 (1,350 (|2,0380 /2,850 1, 683 
| 


With spring wheat and oats the increases in yield by fallow over 
corn ground are considerably less. In the comparable rotations the 
average yield of spring wheat on fallow was 23 bushels and on corn 
ground 17.4 bushels, an increase of only 5.6 bushels due to fallow. 
The yield of oats on fallow was 41.8 bushels and on corn ground 
35.5 bushels. Corn ground outyielded fallow one year with spring 
wheat and two years with oats. In the dry year of 1921 fallow out- 
yielded corn ground with both crops by a considerable margin, and 
in 1919 small yields were produced on fallow and none on corn 
ground. 

From these data it appears that winter wheat may be depended 
upon to produce fair yields on fallow even in the dry years when the 
crop is more or less completely a failure with other methods of soil 
preparation. The average yield for the 6-year period is about 50 
per cent more on fallow than after either small grain or corn. With 
spring grain, however, the increase in yield by fallow over the other 
methods is not so great. Fallow undoubtedly may be depended 
upon for light yields when other methods may result in failures. 
On the average, however, the increase in yield by this method is not 
sufficient to warrant the practice of seeding more than a small part 
of the spring grain on fallow in preference to the other tillage prepa- 
rations, especially that of corn ground. 

With corn, comparisons are afforded between alternate fallow and 
continuous cropping by different methods. The yield of grain aver- 
aged 2 bushels per acre more on fallow than on spring plowing con- 
tinuously cropped to corn and half a bushel more than on fall plow- 
ing. The yield of stover was slightly less on fallow than on either 
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the spring or the fall plowing. These results show that fala, is of 
little actual benefit to corn. 


RESULTS FROM BARNYARD MANURE IN ROTATIONS 


A number of rotations to determine the effect of the application 
of barnyard manure are included in the investigations at the Sheri- 
dan Field Station. All but one of these include corn, oats, and 
wheat in varying combinations, two include fallow, and one is alter- 
nate corn and flax. In three rotations the manure is applied just pre- 
vious to the corn crop, in one just previous to the oats, in one pre- 
vious to the wheat crop, and in two rotations it is applied just before 
plowing for fallow, which is followed in one rotation by wheat and in 
the other by oats. 

During the period covered by this report each plat in the 2-year 
rotations was manured three times and in the 3-year rotations twice. 
All plats in the 4-year rotations were manured once and part of them 
twice. The first crop following the manure in the 4-year rotations in 
1922 and 1923 was on land manured the second time. 

With wheat no effect from the manure can be discerned when com- 
pared with the crop grown under conditions otherwise similar but 
without the application of manure. Oats apparently show a slightly 
increased yield on manured fallow and when the manure is applied 
directly before the oat crop. The yield of stover appears to be 
slightly increased when the manure is applied directly to the corn 
crop, but no difference has been shown in the grain yield. No effect 
beyond the year the manure is applied can be observed with any 
crop. It should be borne in mind that these experiments were begun 
on new land and that the results from the use of manure may not be 
evident as soon as on land that has been cropped for a number of 
years. 


RESULTS WITH GREEN MANURE COMPARED WITH THOSE ON FALLOW 


To determine the effect on yields and on the humus content of the 
soil, experiments were instituted in which winter rye, field peas, and 
sweet clover are grown and plowed under for green manures. 

At Sheridan this group Au experiments is confined to 4-year rota- 
tions in which a green-manure crop is plowed under on each plat 
every four years. The crops in the other three years are wheat, 
corn, and oats. In one set of rotations wheat follows the green 
manure and oats follow corn, and in another set the order is reversed. 
With rye and field peas both winter-wheat and spring-wheat rota- 
tions are included, but with sweet clover only the winter-wheat 
rotations are used. For comparison with the green-manure rota- 
tions there are similar rotations containing bare fallow. The green 
manure is fairly comparable with the fallow, in that each of them 
involves the loss of the use of the land for one year. ‘The green- 
manure plat after plowing is treated the same as fallow for the 
remainder of the season. The green manure is essentially a modified 
fallow, requiring the extra expense of seed and.seeding. 

No effect on yield, other than the effect of the partial fallow, that 
can be attributed to the green manure can be noted with any crop, 
whether immediately following the green manure or later in the rota- 
tion. Yields generally are no greater than on bare fallow. Spring 


SHERIDAN FIELD STATION, 1917 TO 1923 13 


wheat showed a slightly larger yield following green manure in 1923, 
but only by a longer trial can it be determined whether this effect 
was due to the green manure. With the heavily increased cost of 
the green manure its use is not justified. 


RESULTS OF PLOWING FALLOW AT DIFFERENT TIMES 


Included in the work with fallow is an experiment designed to 
determine what difference, if any, may be expected from plowing for 
fallow at different dates. For this purpose four pairs of plats are 
used, designated as H and I, J andy EL L and M, and N and O, 
respectively. One plat of each pair is in spring wheat each year 
anit the other is fallowed. When plats I, K, M, and O are in crop, 
plats H, J, L, and N are in fallow. The fallow plat in the pair 
and I is plowed for fallow as soon as practicable after the grain ee 
is removed in the fall. It is worked shortly afterward with the dis 
set nearly straight or with the spring-tooth harrow and is cultivated. 
sufficiently the following summer to keep it free from weeds. The 
fallow plat in the pair J and K is plowed at the same time but is: 
not worked down, being left rough over winter. It is given the same 
cultivation during the next summer as the H or I plat. The fallow 
plat in the pair L and M is left in stubble over winter and is plowed 
in the spring at about the time of plowing for corn. From that time 
it is given the same cultivation as the fall-plowed fallows. The 
fallow plat in the pair N and O is plowed about a month later and 
given the minimum cultivation necessary to keep the land free from 
weeds. The yields for each year and the averages for the 6-year 
period are shown in Table 10. 


TaBLE 10.—Annual and average yields of spring wheat with different methods of 
fallow at the Sheridan Field Station for the 6-year period from 1918 to 1928, 
inclusive 


Yields per acre (bushels) 
Plats Treatment 
1918 | 1919 | 1920 | 1921 | 1922 | 1923 ae 
15 cye(o i eng ees Fall plowed; cultivated immediately____| 24.5 | 4.3 | 19.5 | 25.2 | 26.3 | 29.7 21.6 
Jean eekess ee Fall plowed; rough first winter_________- 23.4 | 6.6 | 20.7 | 25.2 | 26.8 | 32.7 22. 6 
Tand Vie sae a Spring plowed at time of plowing for corn.| 25.2 | 7.1 | 23.3 | 23.7 ; 32.2 | 32.8 24.1 
INGantd Os 2 Summer plowed; late June or early July_| 23.9 | 4.0 | 22.0 | 20.7 | 29.8 | 30.2 21.8 


It will be noted that the highest yield was on the fallow plowed 
early in the spring. The average yield by this method was 24.1 
bushels per acre. Plowing in the fall yielded best in only one year, 
the average yields of the fall-plowed fallows being 2.5 and 1.5 bushels 
per acre, respectively, less than the yield of the fallow plowed early 
in the spring. A decrease in yield for the late plowing is noted in 
every year, the average being 2.3 bushels below that of the earlier 
plowing. Of the two plats plowed in the fall, the one left rough 
over winter averaged 1 bushel per acre more than the plat worked in 
the fall after plowing. 


RESULTS OF SUBSOILING AND OF LISTING 


One plat which is subsoiled and one which is listed are included in 
_ the continuous-cropping series of each of six crops. The subsoiled 
plat is fall plowed each year. For two years in succession it is sub- 
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soiled when plowed to a depth of from 6 to 8 inches below the plowing 
and then is plowed without subsoiling for two years. Aside from the 
subsoiling this plat is treated the same as plat B, the other fall-plowed 
plat in this series. A plat is listed in the fall for each of the small 
grains and worked down level shortly before seeding.’ For corn the 
listing is done at the time of planting, a lister planter being used. 

For winter wheat, spring wheat, and flax the fall plowing without 
subsoiling showed higher average yields for the 6-year period than 
the subsoiling, although there were instances in some years when the 
subsoiling yielded most. For winter wheat the average yields were 
14.2 and 13.5 bushels per acre, respectively, for the ordinary fall 
plowing and the subsoiling, for spring wheat 13.9 and 13.1 bushels, 
and for flax 5 and 4 bushels. 

With oats the difference in the average yields of the two plats was 
only 0.3 of a bushel. Barley on the subsoiled plat showed a slightly 
increased yield each year that a crop was produced, but it averaged 
only 3.5 bushels more than on the plat not subsoiled, the average 
yields for the six years being 24.6 and 21.1 bushels, respectively. 
This increase is not enough to pay for the extra work of subsoiling. 
Corn averaged 0.4 bushel more of grain and 150 pounds less of stover 
on the subsoiled plat than on the one not subsoiled. 

Every crop except barley yielded less on listing than on ordinary 
fall plowing. The difference in yield ranged from 0.4 bushel per acre 
with flax to 7.8 bushels of grain and 510 pounds of stover with the 
corn crop. Barley yielded 0.8 bushel more by the listing. The 
extra work required to put the listing in condition for seeding to small 
erains amounts to fully as much as the saving in the first tillage 
operation, and consequently listing for small grains can not be 


recommended. 
RESULTS WITH SOD CROPS 


Two rotations containing sod crops, one with alfalfa and one with 
brome-grass, are included in the experiments. Both are 6-year 
rotations in which the brome-grass and the alfalfa occupy the land 
for three years, including the year of seeding. ‘The sod is plowed up 
after the crop is taken off in the third year and is followed by oats, 
corn, and wheat in succession. No crop is secured the year of seeding 
the brome-grass or alfalfa. The yields of brome-grass and alfalfa 
were included in the general report on crop yields summarized earlier. 
Yields of the other crops in these rotations do not vary noticeably 
from those obtained under similar conditions in other rotations. 


EFFECT OF SORGO ON SUCCEEDING GRAIN CROPS 


Sorgo (sweet sorghum) is grown in two rotations in which the 
yields following this crop may be compared with those following corn 
or other crops in other rotations. The average yield of sorgo was 
shown in Table 4, accompanying the discussion of average yields. | 
Rotation 48 is sorgo, wheat, and oats, all on spring plowing. The 
average yield of wheat following sorgo for the 6-year period was 13.9 
bushels. This is 3.2 bushels less than the yield following corn and 
1.1 bushels less than that following other small grains in the rota- 
tions. The yield following sorgo was slightly less than that following 
corn each year and was lower than that following other small grains 
in three of the five years in which a crop was produced. The average 
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yield of oats followmg wheat in the sorgo rotation was 31.6 bushels, 
as compared with 33.6 bushels following small grains in other rota- 
tions, a difference of 2 bushels per acre. 

Results are available for only the last three years for the other 
rotation in which oats follow sorgo. During this time the average 
yield was 35 bushels per acre, as compared with 34.1 bushels following 
corn in rotation 4. The yield following sorgo was highest in two of 
the three years. In this rotation wheat follows the oats, and its 
yield was about the same as that following oats in other rotations. 

It appears then that with wheat there may be a slightly depressing 
effect from the sorgo on the succeeding crop. With the short record 
available for oats following sorgo this effect does not appear. 


VARIETAL EXPERIMENTS 


Experiments are conducted to determine the varieties of field crops 
best adapted to this section and to learn the best time and rate of 
seeding. The work was outlined and the original seed supplied by 
the Office of Cereal Investigations, Bureau of Plant Industry, United 
States Department of Agriculture. That office also contributed to 
the expense of the work from 1917 to 1920, inclusive. Varietal trials 
are conducted with winter wheat, spring wheat, oats, barley, and 
corn. Flax was included from 1917 to 1920, but was discontinued 
after that time. The number of varieties of each crop necessarily 
has been limited, and generally only those have been included that 
were considered best adapted to this section, were already being 
grown here, or were representative of types thought to be adapted. 

Previous to 1921 the varietal experiments were conducted on plats 
one-twentieth of an acre in size, while the experiments with rates and 
dates of seeding were on fortieth-acre plats. Beginning with 1921 all 
experiments were conducted on the smaller plats. Throughout the 
entire period each variety was grown on three systematically repli- 
cated plats in order to guard against differences due to soil variation. 


TaBLE 11.—Annual and average yields of winter-wheat varieties at the Sheridan 
Field Station for the seven years from 1917 to 1923, inclusive 


Yields per acre (bushels) 


| | i | [ 
| 
Variety Ser | | | | Average 
| 1917 | 1918 1919 | 1920 | 1921 | 1922 | 1923 
| | | | | 1917 to | 1918 to 


1923. | 1923 
| 
WMinrkols 2622. 38 oe Sa. 5 1442 | 9.3 | 44.4 17.2 | 38.4 | 22.1 | 28.5 | 20.9 25.8 28. 6 
PROEKOY ese Se. ct 1571 |}. 9.2 | 42.8 | 11.4 | 34.7 | 18.2 | 29.1 | 23.3 24.1 26. 6 
LNT ES [la ee 5i4GH| es 43.3 | 11.9 | 32.0.} 22.1 | 26.0'| 16.7 |_----_____ 25.3 
Crimiedn= se 222-222 232 1559 | 8.1 | 44.5 | 13.9 | 36.3 | 21.9 | 27.8 | 23.8 25.2 28. 0 
LS IN tae ieee eae eae 1438} 6.6 | 44.1) 9.6 | Soehye15-8. |, 30.5) |.21 65 23.0 25.7 
Petpelians = 2 She eerie 1543 | 7.5 | 42.4) 8.9] 32.0} 18.0} 26.0 | 21.8 | 22.4 24.9 
spristore No: 17222292 3330 | 6.1 a2 | AO Sah St 11.9 | 14.7 | 4.0 | 17.2 19.0 


1 Cereal Investigations serial number. 
WINTER WHEAT 


Seven varieties of winter wheat were grown. Table 11 shows the 
annual yield of each variety and the averages for the two periods from 


1917 to 1923 and from 1918 to 1923, inclusive. Kanred was not 
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grown in 1917; consequently the average from 1918 to 1923 is included 
to allow comparisons of this variety with the others. Of the three 
best-known varieties grown commercially, Kharkof outyielded Turke 
in every year except the last two and averaged 25.8 bushels for the 
7-year period, as compared with 24.1 bushels for Turkey. The lower 
yield of Kharkof in 1923 was due partly to washing caused by run-off 
from melting snow in the spring. Kharkof outyielded Kanred every 
year except 1921, when the yields of both varieties were the same. 
Crimean, which is a similar strain of Turkey, has yielded well but 
slightly less than Kharkof. 


SPRING WHEAT 


Of the spring-wheat varieties 20 have been grown at Sheridan. 
Some of the varieties originally grown were discontinued after 1920, 
and others were added in 1921. Consequently, average yields for 
three periods are shown in Table 12 for these varieties as follows: 
From 1917 to 1920, from 1917 to 1923, and from 1921 to 1923. From 
1917 to 1922, inclusive, the varietal experiments with spring grains 
were on cornland, and in 1923 they were on fallow. 


TaBLeE 12.—Annual and average yields of spring-wheat varieties at the Sheridan 
Field Station for the seven years from 1917 to 1923, inclusive 


Yields per acre (bushels) 


Class and Cra: | Average 
variety No. 
1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 
1917 to 1917 to 1921 to 
1920 1923 1923- 
Common: | 
Marquis_______- 3641) |. 6.8 | slot 0} 20.6} 1.9 | 30.9-| 25.3 14.6 16. 7 19.4 
iPower! 2282 20 3697 | 10.0 | 30.3 O25 508) Reo) 282758 102546 16.3 17.3 18. & 
Ghirkas so obs 1517 | 9.3 | 29.6 OF 25s alee ca Pee al ek 16.4) 2225 Sob elie be ee 
Glyndone=2 2813) i kere! | c2Ound: ONE 235 anteena eae tersreee 5a Reese 1 Bos Ji a eer eek in Ren aye 
Rabon CEH 0%) fa PS EC | ean 2528128105 20 ws | eee 19.6 
Rede Bobs qs ssl 6255 yl aes Sel cs Sapa SEBS 29 Sil (2B 0. he Mae te eS eae a 20. 6 
Hard Federa- 

ationy ean CRY Yi Ws ce eal fe) na Ht BAO PATS don OF le same a ee adie eu wees 2155 
Haynes Blue- 

Stems ssa See Q814T | ee On2teo Or] 221 ON e220) 4u 2250 13.9 14, 2 14.5 
KO fasce es 2A 7 ean | eae ae eee cms | 2 Aa Ws Hes Tere Se | ats Sc en Pe 21.3 
Prestons= ss 3081 GES 2a20 0 | 23.3 PAWN PASE abe hf OYE IL 14.1 16.0 18.6 
Bioneers ae 4324 | 10.8 | 29.7 OF 19) 2B 208 1°33) 8 22N4' 14.9 17.0 19.7 
Preludesss we 4323 | 12.2 | 22.6 ORG. Tel eS Aer Ae ae 1 7h el (RON SRE ae || ras Up ak es 

Durum | 
Kubanka.______- 1440 | 8.7 | 27.5 ON 25. Gaga al) 28e2) | 2687 15.3 16.9 19.1 
Kubanka No. 8- 4063 8.8 | 25.1 UO 7 7123 3 ae TR PD 133 Sr lte Ss eee ea nee 
Arnautka_______ 4064 | 10.0 | 20.4 0 | 26.2 2.0 | 32.7 | 26.4 14.2 16.8 20. 4 
Monad= 2268 BOZO | PR Ne eae eres ene eel 2 QO 29. al iar ets ee (ene See 19.7 
SA CIVIC ee ee AN TS DR Acyl Ae | evo so aoe Sea | = DAN 28. 4 DIES Be Gee cee eae ee 19. 5 
Pelissee se Saas 1584 | 12.7 | 26.6 0} 17.3 2.8 }, 28.9 | 31.1 14.2 alyAen! 20.9 
IBCALGIESS! ea Sey ee ane Parkin |hepctatr| AY aati ee A a | ieee | ah Q5IB Yo Se ENS e ha Ee es eee 
INodakes axe nk CPST LE es Ve a a) PS Lege | 2632) bet he SS Salk Se PE Ce eae 


In general, the differences in yield between varieties of spring 
wheat were small and not consistent from year to year. The highest 
yielding variety for the entire 7-year period was Power, a Fife wheat 
commonly grown a few years ago, which averaged 17.3 bushels. 
The yield of Marquis for the same period, however, was only 0.6 of 
a bushel less. The durum varieties outyielded Marquis but by a 
smaller margin than Power. Kota, under trial for three years, out- 
yielded Marquis on the average by 1.9 bushels per acre. At other 
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stations where stem rust has occurred Kota has proved very resistant 
to that disease. Stem rust has not developed on spring wheat at 
this station. Hard Federation, a short early-maturing variety, out- 
yielded Kota in 1923 by 6.5 bushels, but averaged only 0.2 bushel 
more for the 3-year period in which both varieties were under trial. 


OATS 


Annual and average yields of the oat varieties grown for one or 
more years of the 7-year period from 1917 to 1923, are shown in 
Table 13. The early Sixty-Day variety produced the best yields in 
the dry years 1917 and 1921. Apparently, owing to maturing earlier 
in 1923 and thereby escaping to a large extent the heat and dry 
weather of that year, the Sixty-Day outyielded the Victory, the best 
midseason variety, by nearly 30 bushels. In the other years except 
1917 and 1921 the midseason varieties produced the highest yields. 
For the 7-year period the Sixty-Day averaged 33.8 bushels per acre, 
as compared with 32.3 bushels for Golden Rain, the highest yielding 
midseason variety. White Tartar, a late side variety, averaged the 
least of the six varieties grown for the seven years. 


TABLE 13.—Annual and average yields of oat varieties at the Sheridan Field Station 
for the seven years from 1917 to 1923, inclusive 


Yields per acre (bushels) Average 
Group and variety ak ane he 
(0) (0) 
1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 1923 1923 
Early: 
Sixty-Day. .o2- ease 165 | 20.4 | 46.2 0 | 39.8 7.1 | 39.2 | 83.8 33.8 43.4 
Albion (Iowa No. 103)__-- 729 | 21.5 | 48.2 0 | 36.3 3, 8, | 32.5 | 55.0 28. 2 30. 4 
Midseason: 
Swedish Select___-_______- 1384 | 12.7 | 55.4 0 | 42.5 2.7 | 42.9 | 46.7 29 30.8 
Goldenghigin shee =e AOR IDR) Oya 0 | 49.8 4.8 | 54.6 | 48.4 32.3 35.9 
STEVERINO 2 ls eee eo 714 | 19.2 | 59.4 0 | 48.1 2.9 | 42.1 | 42.5 30 29. 2 
WA CTORY 22 Melanesia Cee LIS a | es ee ae Ae 2A Asbctoti| OAs yal eae Seat 32.7 
Harlyy NiountalnuNors. 2 |e 20386, |os2- econo |S eee eee bg NO An Wins ae a KS Li 
Late (side): 
White Tartar (White 
RUSSIA) Seek Oe ae (AVA) SBKOe NW G85) 0} 40.4 2.7 | 30.4 | 25.0 23. 6 19.4 


BARLEY 


Table 14 shows the yields of barley varieties each year, together 
with the average yields for the two periods from 1917 to 1923 and 
from 1921 to 1923. Trebi, a 6-rowed variety, had the highest average 
both for the longer and the shorter period. White Smyrna, a 2- 
rowed variety, outyielded Trebi in three years, 1917, 1920, and 1921, 
and averaged 22.9 bushels for the 7-year period, only 2.4 bushels less 
than Trebi. In general, the difference in yield between the better 
producing varieties was small and varied from year to year. Trebi 
in addition to averaging better than White Smyrna has a longer 
straw and is handled more easily. 


FLAX 


The varietal trial with flax ran only four years. It was discon- 
tinued after 1920 because of consistently low yields and the lack of 


sufficient land suitable for the work. The yields are shown in Table 
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15. No wilt or other disease appeared to any appreciable extent. 
Russian thistles usually became quite thick by the end of the season, 
decreasing the yield and making the crop difficult to handle. 


TaBLE 14.—Annual and average yields of barley varieties at the Sheridan Field 
Station for the seven years from 1917 to 1923, inclusive 


Yields per acre (bushels) Average 
Class and variety Ss a tonya 
. (0) 1921 to 
1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 1923 1923 

2-rowed: i 

White Smyrna_-___-_-_--_- 195 | 24.7 | 26.5 0 | 29.4) 3.9} 22.9 | 52.8 22.9 26.5 

Fiannehen Ae eer eas 531 | 138.4 | 30.9 Oo PM 2701930324 e420 20.5 26.0 

Svanhals!s ser Ora ne 187 | 11.8 | 35.1 O21. Sal 456 |) 25s en eoiea 21.4 YAO 
6-rowed: 

Chub Mariouth.f6 or 261 | 20.8 | 17.9 (TRS ie Atay i tases Pec eT 17..4 21.4 

COaSb IL See eee ee 690 | 18.2 | 26.7 0 | 24.0 Qo eee O 22. 2 28. 7 

Trebitreac) dia he pee 936 | 18.3 | 33.1 Ou e238u9) 4/22 Sih SITS} | GSA 25.3 34.0 

Manchuria. 22 ee 244 | 12.1 | 28.5 Oui 22: 9 rhe 26a2n oreo 21.3 28. 4 

Nepal UU cere Vera es anh 595 | 10.3 | 13.0 Os POSE LORE G gees Sea COR eT a Pees 

2 rh 1 0 Baa Ae a WU 31 Fi UG PRS AOS ERI feta VET a wb S GRR: Dale4 a ae feces eee ee 22.2 

EVOL oe tae ee A GIG Es CEI REDO | aera Co een Shai aes el Gabe aes she 30. 9 


Work with flax is still being conducted in connection with the 
experiments with crop rotations and tillage methods. As shown in 
the discussion of that work, fair yields were obtained in 1922 and 1923 
when the crop was grown in rotations, and it seems probable that 
with the proper rotation and tillage methods profitable yields of flax 
may be secured. 


TABLE 15.—Annual and average yields of flax varieties at the Sheridan Field 
Station for the four years from 1917 to 1920, inclusive 


: Yields per acre (bushels) 
Variety oy WEN ECE ene at 
1917 | 1918 | 1919 | 1920 |Average 
| 
Damont (NorthsDakota' No.)1215)_! 2 2 ee Oe ee eee Te Selb oa e SAO 0| 3.3 3.8 
INOGEDSD ak otagResistantyNiOee0 sige er ate ee ee 8 | 2.9| 8.4 0} 5.0 4.1 
FETLIVOS Gs CVE TESOL INO oy) a eee ee Ie ea ee Z Dial een Gl an Saek 0} 4.9 3.8 
INortheDakotal ResistantiNon L145. ee ee eee 13 2.6 7.0 0| 43 3.5 
Reserve North Dakota NOs 5D) ean e ene ne eee ae 19} 29) 8&3 0] 4.5 3.9 
CORN 


A big factor with respect to the adaptability of different varieties 
of corn is the length of the frost-free period and the time available in 
the fall for ripening before a killing frost. As was noted earlier in 
this bulletin, the date of the first killing frost in the fall is quite 
variable. The conditions at the station probably are fairly typical 
of the greater part of the section in this respect, but in some seasons 
there has been considerable difference even within a short distance 
of the station. Generally when there has been a difference the 
killing frost has occurred at the station earlier than over much of the 
immediately surrounding territory. 

Table 16 shows the total yield of fodder, including grain, and the 
yield of grain produced each year by eight varieties of corn, repre- 
sentative of the various types grown. Averages for the two periods 


P| 


: 
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from 1917 to 1923, inclusive, and for 1922 and 1923 are also shown. 
The yields in some years were reduced by hail, but they were fairly 
comparable. 


TABLE 16.—Annual and average yields of varieties of corn at the Sheridan Field 
Station for the seven years from 1917 to 1923, inclusive 


Fodder and grain yields per acre (pounds) 


| 
| Average 


| 
Class and variety | 


bres | | 
| anise. | | 
1917 | 1918 | 1919 | 1920 1921 | 1922 1923 | | 
| | 1917 to | 1922 and 
| | | 1923 | 1923 
' | 
Dent: 
Northwestern. -_2/<--__-___-_- 2,630 | 4,500 0 | 2,980 | 1,875 | 1,920 | 3,215 2,446, 2, 568 
Payne Whitehill es | 2niyl’ Oe Sea) ees pe oe | 2,400 | 3,000 | 3,510 -._._.-.| 3, 255 
Selection: NOmlae- 3-5 eee 4,290 | 5, 540 0 | 3,520 2,625 | 2,750 | 4,315 | 3,291 | 3, 533 
: WMannesotaiNOsloe =e. ee 4, 280 | 4, 540 0 | 3, 710 | 2,325 | 2,920 | 3, 660 3, 062 3, 290 
Flint: } } 
Gehysss 2 htt ake a 3, 220 | 3, 600 0 | 3,110 | 1, 500 | 2,330 | 4,905 2, 666 3, 618 
Makota Wenie += 2828 Sa ek ae ee ee Sues eae oe | 3, 830 | 4, 700 |-._-._-- 4, 265 
PNSSINTIDOINEN Ae sake er OP SSS [2 Pysishe 2 Sao |} 2,080 | 3, 924) j-.22 3, 002 
Raima O weet Se aS oo te a ee OL. cede fel aa SG gee Weer & 174, 620: }-6k 220612 seuees. 5, 445 
Grain yields (bushels) 
| | 
Dent: | 
INorfiwestern 2253 225) eee 14. 0 29.3 0 13.9 OFZ, PSS aoe Oe ee P25 | 
IPA yn WWAVILO ee Pees 2 ete ly oe es ee 2 [Lb 6. 0 PALO fot. 2) wo eet 26. 6 - 
Selechion Nowise. 22 22-4 8 20.2! 32.9 0 OT Ss 2h EAS | 32.1 fe 52 25. 0 
i Minnesota No. 13.:.-.---.-__..:] 19.4 | 29.9 0 0 Aen ale 205 Git se tS | 25. 3 
Flint: 
GYTIYe Lee 5 ae URED OG ee Bee eee PALS 2 28.8 0 3 a a 18.9 doef | 18. 7 | 26.3 
PAK OFA Leen PR eee ee ee el 2453 eyo: poe 27.9 
SSIRAIDAUIO Me nes Mea Ie Tee Lk a ee Oe Se foe vee 14.7) 29.4 |. __ 22.1 
Rain POWs ewe sok SO deh |B 2 | Die eee ees — | Reese eee ee 21.0} 31.9 —— 26. 5 
i | H ! 
1 Not mature. 


Northwestern and Payne White are two of the earliest dent 
varieties included in the experiments. Both mature at about the 
same time and matured fully ripe corn every year in which a cro 
was produced. The Payne White outyielded Northwestern eac 

ear. 

, Selection No. 133 and Minnesota No. 13 are representatives of 
‘later and larger growing varieties. At this station these varieties 
have not averaged larger grain yields than the smaller growing earlier 
varieties, but they have produced larger total yields of fodder. 
They matured in only three of the six years in which a crop was 
produced, and the ears were soft. In 1920 both varieties were frosted 
while in the milk stage, and in 1922 and 1923 the corn was soft when 
harvested early enough to prevent a loss of the fodder by drying up. 
Probably as great a crop of total feed has been produced from the 
early-maturing varieties as from the later ones. 

The early flint varieties, such as Gehu and Dakota White, have 
produced as large yields of grain as have been secured. These 
varieties are difficult to harvest with a corn binder but are valuable 
for hogging off. Assinniboine flint has not yielded quite as well but 
is several days earlier, being the earliest variety that has been tested. 

Several varieties procured locally were planted in 1923. Some of 
these outyielded the early varieties shown in the table, their maturity 
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being midway between that of the early dent varieties and that of 
varieties of the Minnesota No. 13 type, but their value can hardly 
be determined without further trial. 


RATE-OF-SEEDING TESTS 


Experiments with rates of seeding have been conducted with win- 
ter wheat, spring wheat, oats, and barley. The work with oats and 
barley was discontinued after 1920. 


WINTER WHEAT 


Winter wheat was seeded at the rate of 2, 3, 4, 5, 6, and 8 pecks 
per acre on three different dates, August 15, September 15, and 
October 15. The 3, 4, and 6 peck rates were seeded also on the first 
of each of the above-named months and the first of November, 
making seven seedings each year at these rates. Table 17 shows 
the average yield for each rate for each year and the average yields 
for the 6-year period from 1918 to 1923, inclusive. 


TaBLE 17.—Annual and average yields of winter wheat, spring wheat, oais, and 
barley sown at the rates specified for the years shown during the 7-year period 
from 1917 to 1923, inclusive 


Yields per acre (bushels) 


Crop and rate of seeding per acre 
1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 ad 
| 
Winter wheat: 
PEDOCK:S 3 2 NeNe AR he RS BE Ca ee 55. 4 (EP) | ORT PPA BY BESO 8s 29. 9 
SIPC CKS bas thee aR AO a i le ee DSe 2. | GN SUNG: G225 2535 aoe 30, 2 
ASOCK Sle MS RE a ee se ee 2 54. 8 8.8 | 40.4 | 23.1 | 39.9 | 27.7 32. 5 
SIPCCKSR Ge 2 haw ee ee eee as 2 ee pe 04 3 | 10505), 42.'0) |). 25:3 |) 42089\ot 0 34 2 
Gee Ckse ees eee eels en eet ee senna... eee 54.7] 9.9 | 43.0] 28.8 | 43.4 | 33.1 Ono 
SiDOCKS hese aioe ei ee ee ers Se 7. <e 54.0] 8.4 | 44.0] 29.1 | 444 | 34.1 35. 7 
SAR CKS See Oat sea) A ee ee 1252.8.) <0 4, | eOL Onl e2Oso4| eaGs ei leaeee 29. 4 
AMECKS AFT RS eS. hey eee eS. | A 54.0] 7.7 | 39.3 | 20.9 | 37.6 | 23.9 30. 6 
GiDeCKS2 si yaty soc a Ee Eames pe lee || ees 53.8 | 8.3 | 42.4 | 25.4] 42.8 | 28.1 33. 5 
Spring wheat: 
PQiDOCKS. cdak Pete 2 Da Sa a ae es 6.9 |.17.2} 0 14.67], 1.9 || 29.1 12269 12.8 
Pa] BLS (6) hse se Spite I AS ale PU ee ed a cee G. 4, | 1e5 0 18H ii 2.4 | 24.4 | 23.8 12.6 
A DeCK SiH Rat ERE Sry ph. Pee EN INE Loy 528) 1719. 14070 15.3% 2. 7 | 28803 229 13. 4 
HIP EGE Se irre Ne een itis uae) aR ER eco 4.9| 19.2! 0 16.0} 2.9 | 23.6 | 247 13. 0 
GIDE CK Si ee ES PENG tee RUE BEN SE Ure 4.9 | 17.5 6 16.2 2.6 | 26.5 | 22.0 12.8 
SiDOCK Gs 3S be eS oe a ee see sess , 47/1 16.8 0 18.0 2.6 | 24.4 | 20.0 12. 4 
Oats 
DiNICOKS 39 te! py She PEE ee ee ao. 2 | ee 36.1] 0 257 OF PRE See Ee eee 
3] TSE) Ce a EE SAR I ee eee ee 1603) | 306 | 0 BY ae ORE EO bale [Sano 21.6 
ASMEGKS es SOULE SRR See Se Pe ae 17.9 | 38.3 0 Joe HF fp ee BRR jis 212 22.9 
SIMCCK GS. ok es Pe ea Pe ho ae 18.8 | 33.8 0 7 Ae i eee Ah eee Se es ea 21.2 
5h J OEIC) aarti ON it as 20.0 | 40.4] 0 B31 Bas yl Pano el Mee cdg RE 22.9 
SPeCk Sr eeer. Fe 6S Se be Sale SNe ee 18.8 | 35.4 0 S21 ie ee bp ee Pere 21.8 
Barley: 
PPCCKS Bane ys MS ek NE A Te a Zoo 0 20: O03) 2 ee eS PEO oe eee 
Specks BS he Se go eee eS a | 10.0 | 28.8| 0 SoD ge! Lae eee yates Ee 18.5 
2 B01 21 cho le aig pe ca et a= Wily Gell SBR 0 ce Sie Mac [eee Seca 20. 9 
Bipeckahe coe eke Me) oA Vy hee Pee Fa ee | 13.3 | 30.5} 0 Sar 7st AROS al ee 19. 6 
GH acl 2 ee ee a ek eee) ae P2852. 95). O 4048 hk. sel 2 ee eee 21.6 
SPOCKSERLS Ahir ed athe EER eee d eh eae GROUSE I 0 AVS Pa) Pe ae ta AR ae 19.8 
1 Average of three dates of seeding. 2 Average of seven dates of seeding. 


It will be noted that in general the yield increased directly with 
the increased quantity of seed used from the 2-peck rate to the 8-peck 


rate. The difference in average yield with the two highest rates of | 


seeding, 6 and 8 pecks, is very small, amounting to less than half the 
difference in the quantity of seed used. Between the 4-peck and 
6-peck rates of seeding the average difference in yield for the seven 


| 
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seedings each year is 2.9 bushels per acre, with a total average yield 
of 30.6 bushels for the 4-peck rate. 

These variations in yield have not been fully consistent, however, 
either from year to year or between seedings at different dates for the 
same year. The average of the October 1 seeding for the 6-year 
period shows a difference of 1.3 bushels per acre in favor of the 6-peck 
rate over the 4-peck rate, whereas with the October 15 seeding there 
is a difference of 0.1 of a bushel in favor of the 4-peck rate. Between 
the 3-peck and the 4-peck rates the average difference for the seven 
seedings each year was 1.2 bushels per acre in favor of the 4-peck 
rate. The variation was fairly consistent throughout the test. 

This trial was conducted on fallow throughout the entire period of 
the experiment, but the theory that the results might be reversed with 
less favorable tillage methods does not find much support. The 
results in years of light rainfall showed practically the same type of 
variation between the 3, 4, and 6 peck rates of seeding as was shown 
in the years with better moisture conditions. 

With the thicker seedings, above the 4-peck rate, the stand usually 
was considerably thicker, the straw yield heavier, and sometimes the 
quality of the grain poorer. Consequently, it appears that the 4-peck 
rate of seeding has given the most profitable yields. 


SPRING WHEAT, OATS, AND BARLEY 


Rate-of-seeding tests with spring grains were conducted with only 
a single date of seeding. Results with these crops for each year and 
the averages for the periods in which the experiments were conducted 
are shown in Table 17. These crops were grown on corn ground 
except in 1923, when they were on fallow. Consequently, the yields 
of these crops have averaged considerably smaller than those of 
winter wheat in proportion to the average yields secured in rotations. 
The 4-peck rate averaged highest with wheat. Both lighter and 
heavier seedings yielded slightly more in some years, and the 2-peck 
rate averaged within 0.6 bushel of the 4-peck rate. The 4-peck 
seeding produced sufficiently higher yields to warrant seeding at the 
heavier rate in only two years, 1918 and 1920, and in other years 
there was but little difference. With oats and barley for the time 
the tests were run, seeding at 4 pecks per acre seemed to show the 
most profitable yields. 


DATE-OF-SEEDING TESTS 


Date-of-seeding trials with winter wheat, spring wheat, oats, and 
barley were conducted the same as those to determine the best 
rates of seeding. Results with these trials, however, are more con- 
clusive. The yields for the different dates for each year and for the 
period the experiments were conducted with each crop are shown in 
Table 18. 

The October 1 seeding of winter wheat yielded highest in three of 
the six years. The 6-year average yield was 35.7 bushels per acre, 
as compared with 34.2 bushels for the seeding of September 15. 
Yields from seedings either earlier or later than these dates averaged 
more than 2 bushels less, and seeding either earlier than August 15 
or later than October 15 caused a sharp decline in yield. The latest 

seeding yielded best in only one year, 1922. Consequently, seeding 
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winter wheat either during the last half of September or the first part. — 
of October would seem to assure the best yields. 


TABLE 18.—Annual and average yields of winter wheat, spring wheat, oats, and 
barley sown on the dates specified for the years shown during the 6-year period — 
from 1918 to 1923, inclusive 


Yields per acre (bushels) 


Crop and date of seeding 
1918 | 1919 | 1920 | 1921 | 1922 | 1993 Ae ; 
Winter wheat: 
PA UER LIS 112 Wea APE Tg Ee pe EE OS 51 TS EE 52.9 3.8 | 33.9 | 22.8 | 26.2 | 20.0 26. 6 
BASLE SUAS Gil B02) SL ee I ire ie ne tee gh ae ea SS 9.4 | 40.9 | 21.7 | 37.2 | 20.4 30.5 
Septentherhhy eles o PPAR RE MAR ERS. tena a 55.38 | 9.6 | 48.2 | 24.0 | 33.8 | 26.8 3271 
September) Len apt See bE alae pe ede hy oie Re 55. 1 9.5 |~42.7 | 28.0} 36.4 | 33.4 34. 2 
CON ELHO) OF) cy pes encarta ne CUA rnc acer aie aoe ea eres 9.8 | 47.9 | 25.8 | 44.1 | 29.6 oowe 
@etoOWew THe SEE ee EA ae Ee 54, 2 7.3 | 37.5 | 24.4 | 44.8 | 23.6 32. 0 
INoVveMmiberi] faves Sec rte | Se Cae: age 2 eae 46.8 5.0 | 30.6 8.8 | 50.6 7.4 24. 9 
Spring wheat: | 
UX 9) Pal Gale te ar Wes Fae Ree arse Vp eee tty Res ram gee NL 17.0 0 16. 5 6.0 | 20.0 | 21.3 13. 5: 
Vf 0) 21 GL a oe es eget ponwenieh en alata ee Sitch apiepiyel Oe Tdi 17.9 0 17.8 BH Si A Ae Np ea 14.1 
Mayih it brea Seen. EP i aie | Sat 16574| 0 113?) 40 14.4 | 14.7 9. 5> 
TY TE Nya Uae ape args oe Tee NO Da A pia AMEE pS et 2 aaa SOU ae 12.8 0 9.6 0 8.9 0 NW 
PATTIE PEA eR ORE OOS NE ny aa RN!) DER, 2th 0 0 0 0 0 . 3" 
A Ni Bis Cc Yel Ys Ne ere rium 1) Ot Deu ee pieces oe Gene! Ord. Werner oy Aen 0 Ops en 0 0 0 0 
Oats: 
ASTD a SE LN A ee a 38. 4 0 3456) |e a a 24, 3: 
AYU D5ie 2s se A lr aay ek pe ttre eels Sam 9 39. 4 0 PO Dai). te ele eal | eo 22. 9» 
TLE 72 Rae a Eg | I ches ga Sos eR, wa) te fale 40.8 0 OMe Eee, 220s el Ear ce See 24, 2 
Wiaiy lps ac eer Re ee hee Sole a nas 38.8 0 7d si Me eerie Pelee wie nil Seek ye ST 21. 0 
FRITS AR (Pee SACP Eee WATE eT eee BE Wish AO PDN 22s DEM ee Bei 6. 6 
SPT TG f= sa I CD cle A ye 9.2; 0 Fay Peete ial PA 4, 9» 
Barley: | 
SAORI phere Se sete ate Se cgi ney unio oh lady. EE i 25. 5 0 AAO * oe oe (eee 22. 4- 
NG 0) 6) el gy pes eect hoe Ze cy hol naa gee epee Gon ay ol 27. 7 0 Ba Lit Pe aie We rr 19. 6: 
IVER Ve Yer be Ree ey aig ers Cs ees 28.9} 0 DONT ie Ree AN Ree eee 19. 5s 
WViiasyal yen Sirsa ee eater 2 gin jo TEI Uo Soma oie peace ee Ze LV 0 T3= Gyplaic Sk Sel eeede ge Tete ee 13. 6. 
UAT a Voi C2 SNe a a Se le ha A HS A a || BS 2081) EKO BIO ULE iy MARE edhe 9. E 
As a Cota Ps gr Oo ee Ns NRCP OMG Se NAR 2 REE LO; 4 oh Oe py if pepe ll wa oe 3 eis ir nat Ee 
| | 


With spring wheat, seeding later than April gave markedly lower 
yields than seeding in April, as shown in Table 18. Seeding later 
than May 15 resulted in a failure almost every year. With oats the 
April 1 seeding showed the highest average for the time the test was: 
carried. The May 15 seeding averaged only 3.3 bushels less, but. 
yields from later seedings were low. The results with barley com- 
pared very closely with those of oats, the April and early May seedings. 
yielding best. The May 15 and June 1 seedings yielded well in 1918, 
however. In general, the results show that early seedings, not later 
than May 1, may be depended upon to give the best yields. Seedings- 
later than May 1 with wheat and later than May 15 with oats and 
barley can not be depended upon to make paying crops. 


EXPERIMENTS. WITH FORAGE CROPS 


Work with forage crops is conducted in cooperation with the Office: 
of Forage-Crop Investigations of the Bureau of Plant Industry,. 
United States Department of Agriculture. This consists of variety 
tests with alfalfa, sweet clover, sorgo, and field peas; methods of 
seeding alfalfa, sweet clover, and Sudan grass; and comparisons of 


the different forage crops. 
ALFALFA 


In 1917 a variety test with alfalfa was started, consisting of 12 
known varieties and a lot of seed of unknown origin obtained locally.. 
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Each variety was represented by one row 132 feet long, replicated 
three times in different parts of the field. At frequent but irregular 
intervals rows were seeded to the lot of local seed in order to provide 
a check on variations due to soil differences. 

Owing apparently to local conditions of soil moisture at the time 
of seeding, the stands were not uniform in the different rows, and on 
that account the yields are not directly comparable. Consequently, 
no comparison of the different varieties on a yield basis is attempted 
in this Bulletin, An important factor regarding this trial, however, 
is that there has been no noticeable winterkilling of any variety, and 
all seem to be about equally resistant to drought. 

Grimm, the local seed used for checks, and the Kansas-grown seed 
were also included in another test seeded at the same time as the row 
test. Each of the three varieties was seeded in twentieth-acre plats, 
both in rows 35 inches apart and drilled with the grain drill, and each 
pepe replicated three times. Yields from this test are shown in 

able 19. 


TaBLE 19.—Annual and average yields of hay from three varieties of alfalfa, each 
seeded by two methods at the Sheridan Field Station for the six years from 1918 
to 1923, inclusive 


Yields per acre (pounds) 


Variety Seeding method | 
1918 | 1919 | 1920 | 1921 | 1922 | 1993 be 

Grimm No. 178_..-.----- 35-inch rows------- 2, 780 640 | 2,550] 1,410! 3,720] 2,760] 2,310 
Dy ae ah Sat aie 23 7-inch. drill__-___- 3, 180 600 | 2,040] 1,410] 4,140] 3,400/ 2, 462 
AVerage..v: our. pe a Re Ne? a 2, 980 620 | 2,295| 1,410| 3,930] 3,080| 2,386 
Local seed___..----------- 35-inch rows__-__-- 2, 760 640 | 1,890| 1,090| 2,540| 2,180| 1,850 
NG: eee ee RSs Vee 7-inch drill__.___- 2, 940 360 | 2,130 | 1,370 | 2,940] 2,820] 2,093 
IRNOLAPO oe es eke a0 te hay Ciel 2, 850 500 | 2,010] 1,230} 2,740} 2,500| 1,972 
Kansas-grown No. 183_.--) 35-inch rows_____-- 3, 100 700 |} 1,830} 1,550 | 3,160] 2,580 2, 153 
WO eet eee See fe 7-ineh dries 3, 460 300 | 2,350] 1,050} 3,060} 2,320] 2,090 
LAS YSN Tegal ee MAREN OP RE WS 3, 280 500 | 2,090 | 1,300} 3,110-| 2,450] 2,122 
yamine sets perk oo | 35-inch rows__--_-- 2,880}  660| 2,090] 1,350) 3,140| 2,507 | 2,105 
Dg weet eer hen cca qineh drill = 3, 193 | 22 2073 | ol, 2a S880]. 2N847 1. eoeo1b 


In this trial Grimm alfalfa averaged best, 2,310 pounds of hay per 
acre for the rows and 2,462 pounds for the drilled seeding. The 
plats grown from the local seed averaged 460 and 369 pounds less, 
respectively, and the yield from the Kansas-grown seed averaged 157 
and 372 pounds less, respectively. None of the varieties in either 
trial winterkilled to any noticeable extent, and the killing out from 
drought appeared to be about the same with all varieties. 

Experiments also were conducted with alfalfa in which three 
different methods of seeding were compared. Alfalfa was seeded in 
rows 35 inches apart and cultivated, drilled alone with the grain drill, 
and drilled with barley as a nurse crop. Seedings were made in 1917, 
1920, 1921, and 1922. Table 20 shows the results by the different 
methods. No crop is produced in the first year, the year of seeding. 
Yields are shown separately for the second year, the third year, and 
the annual and average for each seeding from the first crop to 1928. 
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TaBLE 20.—Yields of hay per acre from alfalfa seeded by different methods at the 
Sheridan Field Station during the six years from 1918 to 1923, inclusive 


Yields per acre (pounds) 


Crop, method, and year of seeding 
1918 1919 1920 | 1921 1922 | 1923 | Aver- 


Second-year crop: 


SH aU CHOW See ete ee AE ASUS Oi |icpeeeceeie es ai] sa Saas 1,430 | 1,720] 2,040 2, 343 
Vib a VC) av (6 yet begets oes Nes Lael OU la tl UM ir S200 | eee eed ees 760 800 | 2,000 1, 690 
7-inch drill with barley_-.-/.....-.-------- ZAGZO! | Senay seas Se ye 490 0| 2,320 1, 358 
Third-year crop: 
BO-NCH TOWS2 2s o02 22s Seg a 2 eee BAQ 2 Met EUS Veta 4,420 { 2,200 2, 353 
Ne V TRCN ATG i ce ERA EUAN EO Ts A te] OA PEE Coealhea al is guest 4,080 | 3,360 2, 507 
qainchdrillawith barley 222s a am eee en Oe A.C) | oul Pa aE OA RL 3,200 | 2,640 1, 960 
35-inch rows, seeded 1917___-_..___-.-_-.-_-_-- 4, 180 440 | 2,400 610 | 3,220} 2,360 2, 202 
30-inch rows, isceded 1920ce 47. EEE Daou ee ery ee ee SE eed 1,430 | 4,420} 2,640 2, 830 
a= 1TTCHAM Opps SCE Ciel OL Ss th Is GP ah al 1,720 | 2,200 1, 960 
SD=1N CH TO WS, SCO CM 12a se as MM ASU ele VIN RUBE pean | PI By Mp nana fe | NO 2, 040 2. 040 
PANVO TAG Of Saran EAL aD SLs AMIR Se 4, 180 440 | 2,400 1,020 | 3,120) 2,310 2, 245 
V-inchidrill-iseeded 19178222 See 3, 200 80 | 2,380 230 | 3,160] 2,220 1, 878 
AN CHNGTIUU SECO 120 ook ies Haar a aE NAS Mala iene ck | Te Ea 760 | 4,080} 3,140 2, 660 
weinch@drills seeded AO2 Us sa vate sey Di we eI SN NN Oe min Ie ee OC) Nh CO ele 800 | 3,360 2, 080 
elnehy Grill seed edt O22! etiam ea Nee TS) epee pneeAL a Je fe eee AS een Nee I ee 2, 000 2, 000 
WAV. ETAL OC Sisaunnten eb iis ee aL CHIE Iiy CUR SUSI 3, 200 80 | 2,380 495 2,680 | 2,680 1, 919 
7-inch drill with barley, seeded 1917__________- 2, 620 40 | 2,760 610 | 3,980} 3,040 a Dh MU 
“einchidrilliwathy barley; See ce il 920 ae ae Se fe pes | 490 | 3,200}; 3,140 Doth 
fainchrarillewathy Parley AysCec Ce UO geese tesa ania | als ange lepay | leg nse Page 0| 2,640 1, 320 


Tabeyoay(obabhl ately oyshed (ears, Creyeyo (you iMoney 2, 320 2, 320 
IAWV. CEASE 2 titel ibe ileal ES sudan) OP eee 2, 620 40 | 2,760 550 | 2,393 | 2,785 1, 858 


The row seeding showed an undoubted advantage for the second 
year, the average yield for the years available for comparison being 
2,343 pounds of hay per acre, as compared with 1,690 pounds for 
drilling alone and 1,358 pounds for drilling with a nurse crop. For 
the third year, however, the drilled seeding without a nurse crop had 
the highest average yield, over 2,500 pounds of hay per acre. ‘This 
was about 150 pounds more than the yield from the rows and nearly 
550 pounds more than from the seeding with a nurse crop. 

Taking the average yields for the entire period, the rows averaged 
326 pounds per acre more than the solid plantings sown without a 
nurse crop. The average difference between the yields from alfalfa 
drilled alone and that seeded with a nurse crop was only 61 pounds. 
The small extra yield from the rows can hardly be considered suffi- 
cient to warrant seeding the crop in this manner except for seed pur- 
poses. Seeding with a nurse crop almost invariably causes a lower 
yield of alfalfa the first year following seeding, but the yields there- 
after seem to show little or no difference. 


SWEET CLOVER 


Sweet clover has not been an unqualified success as a forage crop. 
Heavy yields were secured in some years when there was a good 
stand, but in two years when growth probably would have been very 
good no crop was obtained, because dry weather the year before pre- 
vented a stand. 

White sweet clover ( Melilotus alba) seeded in rows 35 inches apart 
averaged 343 pounds per acre more than when drilled without a 
nurse crop. In two of the four years in which a crop was secured the 
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drilled seeding yielded the better. The yield of sweet clover seeded 
with a nurse crop approached that seeded alone in only one year of 
the four in which a crop was produced. It has been observed in 
other experiments that sweet clover seeded in the stubble without 
plowing has been as productive as that seeded on plowed ground. 


TABLE 21.—Annual and average yields of sweet-clover hay in variety and method- 
of-seeding tests at the Sheridan Field Station for the six years from 1918 to 1928, 
inclusive 


Yields per acre (pounds) 
Variety and method of seeding 


1918 | 1919 | 1920 | 1921 | 1922 | 1923 | Average 

| 

| 

White: 
eT CINT ONS eaters he a ee Pa 7,000 | 2,100 0} 1,200 0} 2,570 | 2, 145 
CMU OX) OC UU MS, Paulin nk Pata go aay i Ht 5, 420 2, 200 0 560 0 2, 630 | 1, 802 
7-inch- drill with barley. -..----=----- =~ 1, 680 800 0 166 0} 2,490 | 856 

Yellow: 
SHIN CH LOWS 2 ee Pa ee Sete ha PR COU ko le 1, 570 Obl ort 20n Le eae 
ZANE a. CG Tet | oe a Sa IO i aed 8 [tk DE eG Shel PS 865 On je 43 OR ON Ease ee 


As shown in Table 21, yellow sweet clover ( Melilotus officinalis) 
outyielded the white species in the years grown. It also produced 
the best quality of hay. 


SORGHUM 


The variety tests of sorghums included four varieties for the 7- 
year period from 1917 to 1923. Minnesota Amber was added in 
1922. Table 22 shows the yields for each year and averages for the 
7-year period. Red Amber leads with an average of 4,173 pounds 
of field-cured forage for the seven years. Dakota Amber averaged 
next best, 3,374 pounds per acre, but yielded best throughout the 
period from 1917 to 1921. Dakota Amber ripened seed almost every 
year that a crop was produced, but Red AdAbor ripened seed only in 
the longer seasons. Minnesota Amber produced next to Red Amber 
in 1922 and 1923 and ripened earlier. Considering the results for 
the full period that this test has been run, Dakota Amber appears to 
be the most dependable variety for all types of seasons. Red Amber 
and Minnesota Amber are heavier growing varieties and yielded 
much more in 1922 and 1923. In both years, however, there was more 
than the usual supply of moisture during the latter part of the season. 
Minnesota Amber was grown only in those two years, and its capacity 
for withstanding drought has not been tested at this station. 


TABLE 22.—Annual and average yields of forage from sorghums in variety tests at 
the Sheridan Field Station for the seven years from 1917 to 1923, inclusive 


| Yields per acre (pounds) 
| 
Variety Seria | | | | | 
No. |) i917 | 1918 | 1919 | 1920 | i921 | 1922 | 1923 Kees 
| see 
| | 
WakotacAmpher se. = see) eae 1105 3, 000 4, 740 0 4, 230 | 1, 050 | 5, 580 5, 020 3, 374 
HES 0 ead LP SEAR Dae ee eae 1162 2, 500 4, 340 | 0 3,270 | 1,050; 5,330 6, 030 3, 217 
RiedrAm Den eee Ses ee 1174 | 2, 540 4, 660 | 0 3, 370 70} 9,900} 7,870} 4,173 
White milo Ae Pe ee | 1181 | 2,060 3, 060 0 3, 000 450 | 5,780} 6,480 2, 976 
Minnesota Amber-_-_----_---- 2 LOSS yee ak i) doen RS TY LEE coe Be) eh ar 8 hi 7 O20 ules TaeDSO Ake Sot 


1 Number assigned by the office of New and Rare Seed Distribution 
2 Number assigned by the office of Forage-Crop Investigations. 


eee 
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Sudan grass was grown each year by four methods—rows 42 inches 
apart, rows 35 inches apart, double rows 35 inches apart, and drilled 
with agrain drill. Table 23 shows the yields by the different methods. 
It will be noted that the row seedings were as complete failures in 
1919 as the drilled seeding and that in 1921 the advantage over the 
drilled seeding was not sufficient to produce a profitable crop. With 
average yields of about 1 ton per acre for the entire period, the yield 
of the closest spaced rows was only 65 pounds per acre more than 
that of the drilled seeding, and that of the 42-inch rows was less. 
Ripe seed was secured in almost every year that a crop was produced. 
The results of seeding by different methods in larger fields in which 
Sudan grass was grown for feed confirm the results of the plat experi- 
ments. 


TABLE 23.—Annual and average yields of hay from Sudan grass seeded by different 
methods at the Sheridan Field Station for the years from 1917 to 1923, inclusive 


Yields per acre (pounds) 


Seeding method 
1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 Fes 
APACS OWS th eee ek a 820 | 2, 660 0| 2,330 490 | 3,550 | 3,260| 1,873 
SHA CHT OW Gas oe ies eee ee eae 1,190 | 2,700 0| 2,100 520 | 3,910) 4,200 2, 089 
35-inch double rows___------_---_--_- 1,310 | 2,660 0| 2,870 300} 4,000} 3,460| 2,086 
TANCHi rile. os es ee ee ee g90 | 3,140 0| 2,370 260 | 4,150 3,340] 2,021 


MILLET 


A limited variety test of millet was conducted from 1917 to 1923, 
inclusive, with the results shown in Table 24. The crop was a total 
failure in two of the seven years, but the yields were heavy in four 
of the other five years. Kursk averaged nearly 114 tons per acre 
for the 7-year period. This is nearly 470 pounds more than Gold 
Mine, the next highest yielder. Siberian yielded highest in two of 
the three years it was grown. 


TaBLE 24.—Annual and average yields of hay in variety tests of millet at the Sheridan 
teld Station for the seven years from 1917 to 1923, inclusive 


Yields per acre (pounds) 

Variety pase | i 
1917 1918 | 1919 | 1920 1921 1922 1923 |Average 

| 
Kaurskias bio 8s Ges Gs one ae 1160 0 | 3,400 | 0 | 4,800 | 1,720} 6,660| 4,260 2, 977 
COMM Ones 2 eal: 2 1429 0} 38,200 0 | 3,970 | 1,280} 5,140} 3,740 2, 476 
Old MiiTiGeee Se ameseere oe 3 22491 | 0} 3,800) 0| 4,330] 1,380] 3,700} 4,360 2, 510 
RIP SR ATS ee ey RE DOA cat a | oe eee 1, 940))| 275,500), 45600" ee ae 


1 Number assigned by the Office of New and Rare Seed Distribution. 
2 Number assigned by the Office of Forage-Crop Investigations. 
3 Number assigned by the Office of Foreign Seed and Plant Introduction. 


FIELD PEAS 


The work with field peas consisted of a trial of four varieties from 
1917 to 1923, inclusive, and one other variety in 1922 and 1923. The 
peas were sown in close drills in twentieth-acre plats replicated three 
times. Beginning with 1920 one variety also was grown in douhle 
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rows 35 inches apart, and the variety added in 1922 was grown by 
that method as well as in the drilled plats. The peas were harvested 
‘when mature. The results are given in Table 25. 


‘TABLE 25.—Annual and average yields of field peas at the Sheridan Field Station 
; for the seven years from 1917 to 1923, inclusive 


Yields per acre (bushels) 


Seeding method and variety 


1917 | 1918 | 1919 | 1920 | 1921 | 1922 .| 1923 |Average 
Drilled: 
NCEE ARS Y) tts dah i glia A ai pie SN aN eno BOA A Gh 3 0| 5.7 Oe 2a Bao 
Golden: Vireo NS oS VI Bite 8 2.-5:\11:38 0| 5.6 OM AO) 7] 45-7 3.9 
IPATAP OMe etm eere LO Wile igeaty M UN Sea ae one Ho) On eGs2, 0; 11.4 7.4 5.1 
CWanl6tone eae NS ae Ce ee Do) aha aes Nk DEG OF 2 0; 58 ) |) a PA 33 0.38 
dE SSH OYE PUTS AAU IRL SIE di POOL Ma aoe AIRE OUD 4D AAR Oy aT Asada benassi TAZA He pel UM edad ln 2 
“Double rows: 

COPE Wa VE FON 0 is ek ENE se, Or ek SN SE gs NU SN AO Dae dp Rh eae Bao (Dimi A esN ORM Whaidatyal Une yee AE 
BES SATU OF EN sy aarti eli ee Asi Nr ay nN wl EET ep HS A lap LSS al beagles 


Kaiser had slightly the highest average yield for the 7-year period, 
5.5 bushels per acre, but this was only 0.2 bushel more than the yield 
-of Carleton and 0.4 bushel more than that of Paragon. Bangalia in 
-close drills outyielded all other varieties by a considerable margin in 
1922 and 1923, the two years it was grown. This is an early variety. 
Carleton was grown in rows and in close drills for four years and 
Bangalia for two years. The rows did not yield as heavily as the 
-close drills. 

In 1921, 1922, and 1923 a mixture of field peas and oats was grown 
‘for hay. The yield of the mixture was low in comparison with that 
-of other crops, the average for three years being only 1,773 pounds 
‘per acre. | 

The yield of straw from the field peas in the variety test was de- 
termined each year except 1920. The 6-year average yield per acre, 
‘including one year of total failure, was Kaiser, 1,008 pounds; Paragon, 
‘945 pounds; Carleton, 895 pounds; and Golden Vine, 793 pounds. 


EXPERIMENTS WITH POTATOES 


Work with potato varieties was begun in 1918. A number of 
‘varieties were planted that year, but in 1919 the crop was a total 
failure, and the seed of all varieties was lost. Seed of four of the 
‘varieties Was again procured in 1920. Two of these were discon- 
tinued in 1922, but one of those discontinued was planted again in 
1923. The yields of the four varieties are shown in Table 26. 
‘Of the two varieties grown every year, Triumph averaged 64.8 bushels | 
per acre for the 6-year period, or 8.1 bushels more than Karly Ohio. 
This trial generally was conducted on as light land as was available 
at the station. With miscellaneous plantings on heavy soil Harly 
‘Ohio generally outyielded Triumph. On the heavier land not as 
many potatoes were formed with the Early Ohio as with the Triumph, 
but their growth was better. 

Another experiment was conducted with potatoes in which the 
‘seed was planted three distances apart in the row, 18, 24, and 30 
inches. Triumph seed was used the first two years and Early Ohio 
the other four years. The yields are shown in Table 26. The 
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thickest planting yielded best in three of the five years in which there 
was a crop, but the average for the entire period was only 1.6 bushels 
more than from the 24-inch planting, the average yield of the 18-inch 
planting being 63.5 bushels per acre. The yield of the 30-inch 
planting was decidedly less than the yields of the thicker plantings. 


TABLE 26.—Annual and average yields of potatoes in variety and rate-of-planting 
tests at the Sheridan Field Station for the six years from 1918 to 1923, inclusive 


Yields per acre (bushels) 


Variety and spacing 


1918 1919 1920 1921 1922 1923 | Average: 
Variety: 
TDK ees KOI ono panied SNe A a Re pate TL Ae Ee aye LU 74. 7 0 41.7 11.0} 113.0} 100.0 56. 7 
AUS SR bean tyay aU EN ee acu eatbiee Mash AN STA corn Minato) 1 103. 9 (0) 41.7 0} 129.3) 114.0 64. 8. 
J GDH) aly (OX) 0) oP Ue) ee Ee aI a SRS I ICY oy 65.5 0 33. 0 GOR eeu SOUS HG see se 
PPATKAG Viebsc wisn ae aiiuru Ue AIL nd ne be 85. 0 0 58. 3 Sy RUSS ea fy | Pacey en ak o-hiy e SN 
Spacing in row: 
FLSA CHA CSG aE eG 86. 7 0 33.3 9.5 151. 2 100. 5 3. 5» 
ATLA GCS wits sean asa na ae INA CRE La 103. 9 0 Se 11.0 136. 2 88.5 61. 9 
SORTA CHES Wek OAR casio weet Nace pou PP 82. 6 0 SLT 025 127.8 63. 0 62.1 


SHELTER-BELT INVESTIGATIONS 


A strip of ground 80 feet wide and 1,000 feet long on the west 
side of the station grounds and immediately west of the buildings. 
was planted to trees for a shelter belt in 1917 in two equal blocks. 
The north block was planted with the trees 4 feet apart each way and 
the south block with the trees 4 feet apart in the rows and the rows 
8 feet apart. The two blocks are known as the 4 by 4 and the 4 by 8. 
blocks, respectively. This shelter belt was planted in cooperation 
with the Northern Great Plains Field Station, Mandan, N. Dak. Seed- 
ling trees were supplied by that station, and the planting was made 
according to plans furnished by it. 

The trees in each block were planted in rows in order from east to. 
west as follows: 

South block, 4 by 8 feet.—Golden willow, boxelder, Chinese elm, Chinese elm, 
green ash, boxelder, American elm, poplar, boxelder, golden willow. 

North block, 4 by 4 feet—Golden willow, green ash, boxelder, green ash, poplar, 
green ash, Chinese elm, poplar, boxelder, poplar, green ash, boxelder, Chinese elm, 
boxelder, poplar, green ash, boxelder, golden willow, golden willow. 

A drainage course crosses the block near the center. A clean 
cultivated strip about 30 feet wide was left next to the willows on 
the east side, but on the west side native grass came to within 4 feet, 
of the outside row. The first (east) row of Chinese elms in the 
4 by 8 block was taken out in 1918 and replanted to poplar, but the 
poplar failed to survive. This leaves a space 16 feet wide between 
the box elder and the remaining row of Chinese elms. 

Clean cultivation has been practiced since the shelter belt was 
planted, but the growth had become too thick in the 4 by 4 planting 
to allow further cultivation after growth started im 1923, except 
where rows had killed out. 

No northwest poplars were included in this planting, Norway pop- 
lar being used. Many of these died each year. Those remaining 
made a rapid growth, but nearly all, except some of those in the 
drainage course, died in the spring of 1921. Practically all the wil- 
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lows killed back and many died each year until 1920. Those re- 
maining on the east side have since made a good growth with little 
killing back, but practically all of those on the west, except in the 
drainage course, Tad in 1921 and 1922 and were pulled out in the 
fall of 1922. This now leaves a strip of clean cultivated land about 
12 feet wide on the west side. 

Boxelders, except in the row farthest east, killed back badly in 
the winter and spring of 1921 and 1922, probably from drying winds 
and lack of moisture in the spring. Growth in the 4 by 4 block was 
shorter and killed slightly less than in the 4 by 8 block. Very little 
killing back was evident, however, in the boxelder row with the 16- 
foot space between it and the next row. Chinese elm has made the 
fastest growth of any sort and has killed back but little. American 
elm has killed but little more, but growth has been slow. Ash has 
not killed back noticeably, but has grown very slowly. 

Evergreens of different species were planted each year in a row 16 
feet from the willows on the east side, Bue until the planting of 1922 
only a few lived through the summer. In 1922 the seedlings were 
shaded with shingles and most of them survived. 

Additional plantings were made in 1921 and 1922, which included 
Chinese elm, boxelder, ash, buffaloberry, Russian wild olive, and 
Siberian pea-tree. No killing back or dying out has been evident 
with these plantings. The spacing distances include 6 by 8 feet, 
8 by 8 feet, 8 by 12 feet, and 12 by 12 feet, making six different 
spacings now being tried for trees in the shelter belt. 


SUMMARY 


The results of work with crop rotations and tillage methods over 
a period of six years; with varieties of grain and forage crops, rates 
and dates of seeding grain crops, and methods of seeding forage crops 
over a 7-year period; experiments with potatoes; and shelter-belt in- 
vestigations are reported in this bulletin. 

The rainfall records and the seasonal variations in yield show the 
seasonal rainfall to be the chief controlling factor in crop production 
over this area, but attempts to overcome the controlling influence of 
rainfall by means of cultural practices have met with limited success. 
The investigations do not show any cropping method that may be 
depended upon to insure a good crop every year, but substantial 
TH ee are Shown between different methods, and good average 
yields are obtained by the better practices. 

Material differences in yield between crops on fall plowing and 
those on spring plowing are shown in some years. Over a period of 
years, however, the average differences are too small to be of more 
than minor importance provided that seeding is not unduly delayed 
by the spring plowing. 

Yields of small grain on corn ground were slightly greater than on 
land in small grain the previous year. Yields of spring grain on 
corn ground averaged only slightly lower than on fallow. Raising 
grain crops on disked corn ground is one of the cheapest methods of 
production. The yields on disked corn ground are practically as 
great as on plowed corn ground. ‘The feed value per acre of corn, 
including the stover, is as great as that of any of the grain crops. 
Consequently, it appears that corn should have a definite place in 
any system of crop production for this area. 
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Fair yields of winter wheat may be expected on fallow even in the 
dry years. 

The yields of spring grains are more certain on fallow than fol- 
lowing small grain or corn, but the increases are not as large as with 
winter wheat. 

Fallow plowed about the time of plowing for corn produced higher 
yields than plowing either later or in the previous fall. 

The application of barnyard manure did not increase vields notice- 
ably. The use of a green manure is entirely unjustifiable, as it in- 
creases the expense without increasing the yield. 

Kharkof was the highest yielding winter wheat tested. No variety 
of spring wheat outyielded Marquis sufficiently to warrant replac- 
ing that variety. Kota yielded better than Marquis in 1921, 1922, 
and 1923, but has not been grown long enough to establish its value 
for general use in this section. 

The early oats of the Sixty-Day type yielded best in dry years, 
whereas the later or midseason varieties were best in other years. 
Trebi, a 6-rowed variety, was the highest yielding barley tested. 

Northwestern and Payne White, early varieties of dent corn, ma- 
tured fully ripe corn each year except in 1919, when the drought 
was so severe that none of the varieties made a crop. Later varie- 
ties, such as Minnesota No. 13, produced larger yields of fodder but 
often failed to mature. Early varieties of flint corn produce well 
and are valuable for hogging off. 

Seeding winter wheat late in September or early in October at 
about 1 bushel per acre gave the best results. The best yields of 
spring grain were secured by seeding in April at the rate of about 
4 pecks per acre or even slightly less. 

Sorgo was the highest yielding forage crop. The effect of sorgo on 
succeeding grain crops has not been fully determined. 

Alfalfa, millet, and Sudan grass were grown successfully. Seed- 
ing alfalfa and Sudan grass with the grain drill gave fully as good 
results as seeding in rows. . 

Field peas did not yield heavily enough to make this crop a suc- 
cessful one. 
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